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SECTION I 

GENERAL DESCRIPTION 



1,1 EliCTRICAL CHARACTERISTICS 

The RA6790/GM HF Receiver, shofwn in Figure I'l , is i fuC^ mkrOCMipuief' 

bued, tunable, solid-^tate receiver designed to pnmde reception capabilities (or CWi^Al), AMi A31, 

LSB^USB (A3J>. FM(F3> and ISB (ASB-Optional), «mi$sdqns twer the fittiuency ranee of 0^5 MHz to ' . 
30 MHz.. Frequency tuning is accomplished by either keybcHid entry (numerical keypad^ or slnelc 
knob control for continuous tuning with selectable rates, FAST (lODO Hz), SLOW (3Q Hz), FINE 
(I Ha) Lnciements and BFO coniinuous In 10 Hz incieinents. Front panel indication of frequency 
data am presented as S LCD (Liquid Crystal Display) digits of tuned frequency and 2 digits and sign 
readout of BFO data reiatN'e to IF Center ±8.0 kHz. Other front panel displays art: RF Meter, 

AF Meter, Bandwidth, ACC, Mode, Remote and Fault indieatJoti (LED). Additionally, provision h 
made On the front panel, selectable by usa of the RF Cam Control, to manually control: the ACC 
thieshoid anywhere within the range of llO dB above the preset ACC threshold level. 

Full remote ooiitrod (optional) of aU Receiver parameters is available by either^ (1 > serial 
asynchronous, ASCII character-oriented with strap selectable baud rate of SQ baud to 19.2 kilobaud, 
selectable MIL-STD-lfiflC orEU Standard RS.232-C/RS-423/RS423 compatible, 2-bytc-serial, (2) 
by le-seriai bit parallel IEEE standard ^SSC-C978 compatible Of <3) other user specified interface 
format. 

BuilMnTesl Equipment (BITE) is provided in the Receiver ciicuitry to find, test and 
report opeiational siarus to the Lowest leplaceabie unit (LRU) with both local and remote notiUcation. 

The internal frequency tuning cimuitry of the Receiver includes a sln^e Loop digital Isi LO 
Syrtihestzer, phase lock loop 2nd LO and BFO Synthcsizeis. which in totnbination determine tuned 
frequency to a resolution of 1 Hz. The synthesized BFO tunes ±S kHz in 10 Ha incittricnts with a 
pushbutton selectable parameter for immcdiaie zero reference. 

The Receiver is designed to operate with up to seven IF fiHers, using slots provided on 
the Main EF/AF dicuti card assembly- Unless otherwise sp.ecifiedi, the Receiver is factory equipped 
with six mechanical filters and one bypass link to provide seven selectable bandwidthu. Audio outout 
of the Receiver is either through a PHONES jack on the front panel or through in AF OUT connector 
On [hr n-ar panel. The PHONES jack provides a nominal 10 mdliwarz; into 61 CO ohms and b adjusrablt^ 
through ^e AF GAIN control on Che from panel. The AF OUT connector orovidcs a nominal 1 milliwatt- 
600 ohm balanced line output and an output of nominally 1 IVatT in 3 ohms, suitable for an S ohm speaker. 

Rear panel features Include BNC connectors for ptoviding the Receiver second IF 455 kHz 
output, supplying or receiving cXEemaljintemal reference signals used in conjunction with a slide 
swicch, A -S-pin D-type connector provides audio, AGC and fault satus outputs while an N-type 
connector provides RF input from an e 3 ?teiT!aJ antenna. An optional remote control interface connector, 
cither round 26 pm ( 1 UCmiCiA W 423) or elongated 24 pin (1EEE4S3>, is provided when specified. A 
scandarct 5 prong m^c connector for connection of an ac line cord completes the rear panel assembly. 

Input signals from the antenna are connected to a tow pass filter which rcjecis signals 
above 30 MHz, The output □£ this Hirer is then coupled to a mixer stage where the RF signal is 
mixed with die synthesized Locai asciliaior signal. The frequency of the local oscillator can be varied 
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fiT^Fii 4Q.95? to 70.455 MHz. This sigrui h brought throush a niter and AGC coiicrolled amplifier 
stages to th.e second mLxer. 

The 40.455 MHz ftret tF is combined with the fixed 40 MHz output from the second OsciJ* 
iator symhesizer to pnxluce a 45S kHz second IF. After ampU.n.catLonH this second IF is touted to the 
plug-in 455 ,(tHz filters which provides the main Receiver selectivity/ 

A second AGC-conirolkd amplifier fotlows before demodulation takes place. In the SSB/ 
OV/aM modes, a product synchronous detector b used. Ln the CW mode, the BFO synthesiser may 
be varied kHz (above 'or be|pow Che 455 kHz center frequency! through front panel controls. For 
FM reception, the 455 kHz second IF is input to a limiting amplifier and subsequently to a separate ' .- 
FM detector. A3] three outputs from the synthesizers art referenced to an internal 5 MHz standard 
frequency source, or to an e.\ternal reference of 1 MHz. The demodulated signal is fed through an 
audio crosspoint switch to separate AF amplifiers which provide outputs for a dOO ohm line, a head' 
phone Jack, and an efcternal Loudspeaker. 

For ISB operation, the optional ISB board provides the LSB signal path, while the main 
IFfAF board, provides the USB signal path. The LSB component of the 455 kHi second IF is processed 
ihroiigh similar circuitry with the common BFO syntbesirer providing the reinserted carrier for de- 
mod ujatign. A separate audiO amptificr prpvidcs a dOO ohm line output. 



All command signals, whether from the front panel controls or from an eKtended or remote 
Operating position, art processed by the microcomputer assembly. Two separate buses cany control 
data and address information to and from the microcomputer control assembly to the synihesizeis for 
frequency selection, and to the appropriate switching circuiCs controLUng the different operating modes- 



L2 MECHANICAL CHaJUCTERISTICS 

The RA6790/CM Receiver mounts, in a standafd 19-inch (48 J cm) equipment ruck, and 
occupies 5.25 inches (13.33 ernj of vertical space, 19 inches [4S.3 cm> wide, 1S.5 inches (47 cm) deep 
and weighs 30 pounds M3.S kg)- 

A rigid, die-cast full width chassis is used as the base for the main frame of the Receiver, 
Mounted within companmenis on the underside of this chassis are the mixer boards and the ft^uency 
genera [lonsysiem;. line input low pass filter, main IF/AF, -optional ISB IFfAF and power supply 
modules are located on the top surfaces of the die<ast chassis while the control and disttal [/O mod- 
ules ire attached on the Receiver maun tiamc. ,\U modules are accessible for maintenance and can be 
irmoved Or replaced using simple hand toots without the use ofa soldering iron- 

Manual controls and indicators for operation and monitoningof the Receiver am contained 
an the front panel while LRput/output jacks and connectors are provided on the rear panel. A PHONES 
jack, for audio connection tO' optional headphones, is contained on the front panel for convenient ac- 
cess. A primary power fuse Is accessible from the rear panel. 



IJ EQUIPMENT SUPPLIED 



The equipment supplied consists of the following; 

E. RAS790/GM HF Receiver 
1 , Wll, Primary Power Input Cable 
3. Connector, Mating for 
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4. Six Mech[inical Filters. 

Unless othcrwis« speciHed the (iltcis shall conform to Rac^ part numbers 07333'! 
thru 07883-6. Refer to Paragraph. 1.4^ [tern #1 tclow for details. 

1.4 OPTIONAL EQUIPMENT 

TTie following optianaJ equipment is available for use with the KACAL RA6790/<jM KF 
Receiver, Additional infonnacion regardiji( these and other options should be made tJuough v*ur 
RACAL cepresentative or directly to RACAL Communications, Inc,, RocWille. Maryland, USA. 



L btdependent Sideband Module ri5B» A5)^ 

2. Selectable IF Bandwidth Mechanical Filters: 









Shape Factor 


Racal 




Bandwidth 


Description 


3 dB: 60 dB 


Number 


1. 


0.3 kHz 


Symmetiicil BPF 


1:6.7 


07883-1 


2. 


i,0 kHz 


Symmetrical BPF 


1:4.5 


07883 2 


3. 


3,2 kHz 


Symmetrical BPF 


U-L7 


07883-3 


4. 


4,0 k Hi 


Symmetrical BPF 


1:2.5 


3600001 


5. 


S.OkHz 


Symmetrical BPF 


E:2.S 


3600003 


6. 


6.0 IcHi 


SymmetricaJ BPF 


1:23 


078-S3-1 


7. 


450 Hi to 3000 Hz 


ISB/USB BPF 


1:1.92 


07833-5 


8. 


4S0 Hz to 3000 Hz * 


ISa/LSB BPF 


1:1.92 


07883-6 


9. 


350 Hz to 2700 Hi 


USB BPF 


1 : 1 .66 


08669 


10, 


300 Hi lo 7200 Hz 


USB BPF 


1:1-97 


03771 



Note that input and output matching, cipadlois arc rcquiied with mechanical 
fiiteis only, co-ntained on assembly A4, 



3. Selectable IF Bandwidth Crystal Filters: 

The Receiver may be operated with one to seven diffemut Crystal bandwidth rdteis. 
There are cutiently a tocal of 23 different filters available; however, depending on 
Receiver conEiguration. some niters ane mandatory. (Refer to the Installation Section 
of this manual for definition of IF Bandwidth Filter Installation:.) 



Shape FacEor Differential Racal 



Bandwidth 


Description 


3dB:60dB 


Delay ,uS 


Number 


I D kHz 


Symmetrical BPF 


1:6 


25 


3600003 


3.0 kHz 


Symmetrical BPF 


1:6 


13 


3600004 


6.0 kHz 


Symmetrical BPF 


1:6 


ID 


36QQO0S 


1.0 kHz 


Symmetrical BPF 


1:2.5 


1080 


3600006 


3.0 kHz 


SymmetricaJ BPF 


1:2.5 


360 


3600007 


6.0 kHz 


Symmetrical BPF 


1:2.5 


180 


3600008 


0,125 kHz 


Symmetrical BPF 


1:5.33 


— 


08699 


0.4 kHz 


Symmetrical BPF 


l;6.2 


— 


08406 


1.3 kHz 


Symmetrical BPF 


I ;6 


— 


08407 


6.3 kHz 


Symmetrical BPF 


1:3.3 


— 


08408 


350 Hz ta 3050 Hz 


ISB/LSB BPF 


1:1.6 


800 


08409 


350 Hz to 3050 Hz 


ISB/USB 


1:1.6 


800 


03410 


0.4 kHz 


Symmetrical BPF 


1:2.5 


2000 


08411 
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1.2 kHz 


Symmetrical BFF 


1:2 


1000 


08412 


3.24 kHz 


Symmetrical BFF 


1:1.33 


1000 


084 L3 


&.$ kHz 


Symmetrical BFF 


1:2 


1000 


08414 


Iti.OkKz 


SymmetricaJ! BPF 


1;2 


40 


0&415 


O.SkHz 


Symmetrical BPF 


1:5 


80 


05415 


L.D kHz 


Symmetrical BPF 


1:5 


40 


05417 


2,0 kHz 


Symmetrical BPF 


1:5 


20 


05415 


3 0kHz 


Symmetrical BPF 


1:5 


20 


05419 


6.0 kHz 


Synimelrkal BPF 


1:5 


20 


05420 


0.075 kHz 


Symmetrical BPF 


1:6.67 


— 


05559 



4. Remote Control Options ( A6 A 1 } : 

a. - RS-2J2/RS-422/RS-423 Serial Asj^nchronous Remote Interface Module 

b. I££E 488C- 1 973 Compatible ; 

Improved internal frequency standard ±3 parts ICT^; 

€. RF AmpHller for greater receiver seimtlvity l 
7. LF/MF/HF low frequency - 10 kHz to 3Q MHz; 

5, Broadband |F outpuT^ 

l.S REFERENCE OAT A 



Table 1-1 idenliFcs the technical specLflcations for the RA679Q/GM HF Receiver, The 
Receiver provides reception capabilities for CW (Al )» AM (A3), LSB/USB (A3J), FW (F3) and 
optLonally ISB (A3B) opeiaticiL Figure 1-2 depicts the Inteirmtional Reception Mode Codes. 
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TABLE l-l. RA6790^GM HF RECEIVER SPECIFICATIONS 



Frequency Range 


to 39.999999 MHz 


FieqtMncy fteioluti-on 


1 Hi increment 


Frequency Tuning 


By keyboard entry or condnuous tuning with sckcEabk rates, 

FAST nOOO He)^ slow (30 Hz), and FINE (1 Hz> increments; 

BFO continuous in 10 Ha wciementi = ‘ ' 


Frequency Irdicicion 


S digit electronic readout of tuned frequency to t Ha; 3 digit 
and sign readout of BFO relative to [F center ±3-0 kHz. 


Fitqueftcy Sufriiity 


±5 parts in the lO^ per 1 0^ lemperatuie vnciemcnt over the 
range of 0*C to 50^ using internal S Mffi reference oscilHalor, 
Provision for an externa] 1, S dr 10 MHz reference inpur/output. 
0 dBm nominal inis 50 Ohms. 


Dcreciion Modes 


C W/ A 1 Con tinuous Wave ; C W/A3 Modulated Continuous Wave ; 
USB/LSB (upper/lower sideband) A3A, A3H, A3J, A2A. A2H. 
A2J: AM/Aj Amplitude Modulation; A4 fFacatnile) [SB/A3B 
Independent Side Band (optional); FM/F2 Telephony. 


Gain ConTroL Modes: 




ACC 


Control Range : An tnciease oft 10 dG above AGC threshold 
will result in a change of output of less than 3 dB. 




Threshold Range [preset): —1 13 dBm tO' -100 dBm 




Time Constants: 

Attack: 20 msecs 

Decay; Short < 30 msecs 

Medium 200 + 100 mxes 

Long 3,75 seconds el. 2 5 msecs 


Vlinuil/Auiocnatic Cain Control! 


Provision is made on the front panel to select, and by iise of the 
RF Cain Control, to manually control the AGC threshold any- 
where within the nmge of 1 10 dB above the preset AGC threshold 
levek 


Inp'Ut Impedance 


50 ohm nominal, 2 rl VSWR Type N Connector 


Syrtihesiiied BFO 


4J5 *3 kHz in 10 Hz steps 


Noise Figure 


< iSdB 


Dynamic Range 


RF:> i30dB/Hz 
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TABLE 1-1. RA6790/CM HF RECEIVER SPECIFICATtOt^S (Cont i 



Sensitavity 

(500 kHz to iO MHz): 

SSB -113dBm(0.S*tV>for lOdBtS+NVM Raao, 

2. AM —39 dBm (2.5 jj V> for 10 dB (S+N>/N Riiao in a 

' 6 kHz bandwidth. 

Overall Setcctivitv A wide variety of mectiarucal and crystal nitera is availabte for 

(Standard Mcchanieil optional rMiLriiemenis such as ^e»l purpose. Io\v ripplE, low 

Filter Complement) ^ shape factor. POntioUed delay, or limear pha?*. 

The standard filter complement s provided by six mechanical 
IBters that ate supplied with the E%cEiver.^ This includes two 
sidebaikd fllteis and foursyrnmetrical niters. The seventh filter 
slot i$ linked in order to provide a fifth symmetrical bandwidth 
defined by the selectivity of the 20 kHz roofins EBtets. 

The dB and -$0 dB handwidths are deimed as tollowa: 
LSB/USB -3 dB >450 Hz to >3000 Hi 
-60 dB >-600 Hz to <4300 Hz 

The remaining five bandwidths ate symmetrical 





-3 dB 


nfiOdB 


BWI 


>300 Hz 


<2 kHz 


BW2 


>1 kHz 


<4.5 kHz 


BW3 


>3.2 kHz 


<S kHz 


BW4 


>6 kHz 


<14 kHz 


BW5 


' >20 kHz 


<e0 kHz 



InietmodLilsTjon 
^Out of Band)* 



InlcrmoduJatton ffn Band) 



Crass Modulaiion 



Blocking 



Rrcipnqcil Mixing 



Fof signals 100 kHz or more from receiver tuned frequency the 
third order intercept point ls grearer than +30 dBtn. Second 
order in tercept point is gieaier thin +60 dBm. ’’ Bcipw | . 5 
MHz these limits may be exoceded. 

Setter than -50 dB for two - tO dBm input signals within the 
IF passband when measured at the IF or line AF output^ 

TTie level of a 30% modulated signal. 50 tHi off-tune necessary 
to CTOss modulate an pn-mne carrier to a depth of 3% shall be 
greater than +21 dBm (2.5 volts). 

1. On Tune: Less than K)% distortion for + 13 dBm (1 volt) 
30% Modulated AM input signals. 

2, Off Tuhe: 1 dB on a 30% modulated on-tunc apial when 
in the presence of a +23 dBm (3 volt) unmodulated carrier 
50 kHz off- tune. 

The apparent noise appearing at the receiver input, when In a 
3 kHz bandwidth, caused by a 0 dBm signal lOO kHz off tune 
is less than -100 dBm.. 
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TABLE M. RA67?0/G3H HF RECEIVEft SPEOFICAT10MS (CPTit.) 



Image and SpuHaus 


Greater than SO for stipials at least ±50 firom tuned 


Rejection 


frequency. 


Internal SpuHokts 




6utpuu 


i. IFt Frequency 455 kHi, impedance 50 Ohms. Level - 


■ 


10 dBm num. Cqainector BMC. 




2. Following ouipuis available at rear pane) audio connector 


■ 


{25 pin Type D). 




AF: lOOHito l6JcKifor -JdB, 

a. 1 W nominal intio A Ohm load. Distoitiop < 3% at 500 mW, 

b. Monitor: Metered AF line output. 1 mW, 600 oJims balanced 




<2% distoTtioci. AU receiver inodes selectable at fiont paneE. 


V 


c. Line 1. AJF line output. 1 mW^ 604 otuns balanced <2% 
distonion. Operable only with [SB option. All modes select 
at front panel except LSB. 

d. Line 2- AF line output. 1 mW^ 600 ohms balanced <1% 
disiortian. Operable only with [SB option, OSB mode. 

AGC: Diversity Conneccion with ground which provides dc 
voltage 10 volts to 4 volts to signal levels between 




threshold and ^110 dB. Similar connectlOEt for ISB 
channel when fitted. 

Fault: Indication of fault condition Is available at the rear 
panel. 

3. Fhone: 50 mW into 600 Ohm load. Distortion <3% at 
10 mW.. 

Connector; Front Panel Phone Jack 

4. REFERENCE QUT: Selectable TCXO Reference frequency 
of cither 1 , 5, pr 10 MHi (selected by links on AS assembly} . 
Connector: Rear panel BNC 


E nvironmenLaJ 


1. Operating Temperatute: 0®C to 50®C 

2. Operatin g Humidity ■ I0% to 85% non-sopideiising. 

3. Altitude: Operation to 1 5.000 ft. 

4. Bench Handling: M 1 L’STD-8 1 OC, Method S 1 6 , 2 . PtoMdure V 

5. Vibration: MlL^STD-8 IOC. Method 514 2 Procedure X 

6. Storage Conditions: 

a. Temperature Range: — 40°.C to +70*^ 

b. Relative Humidity : 10% to 95% non-condensing. 

c. Altitude: Up to 40^000 feet 

d. Fungis: Fungi Mentificd in M1L-STD-310. Method 508.1. 
Procedure L 


PgwtF Consumption 


Less than 40 Watts (nomlnaJli 


Power Requirements 


1 1 5/230 Vac ± 10%, 48 He to 420 Hz, single phase. 


DimensiorK 


Suitable for 1 9 inch (48.3 cm) rack or desk top consde mounting: 
Heights : 5.25 in. ( 1 3 .3 3 cm } 

Width: 1^ in. (48.3 cm) 

Dep ch : 1 8.5 in. (47 cm) 


Weight (spproxirrmte) 


32 lbs. [14.5 kg) 
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SECTION II 
INSTAUATtON 



2 A UNPACKINC and INSPECnON 

It is lecommcndtd that th? Upping caitijn containb^s ihi Ra7S50/GJiiJ HF RcctEver tw 
cxajtiined for damage before the Receiver U unpacked. If damage to the carton is obseivabLc, try 
to bave tbe catrier's agent present when the equipment is unpacked. If this is not possible, retain 
the shipping cartons and padding material for the earner's inspection if damage to the equipment 
is evident after Unpacking. 

No spedai unloading equipment ia required, except to handle the carton with normal 
eare given to any shipping carton containing electranic equipment. Figures 2-1 and 2-2 show the 
critieaJ dimensions and packaging details associated with the ElAd2$0/CM !HF Receiver. To unpack: 
the Receiver, the following procedure should be observed. 

1 . Carefully open the top of the shipping carton and fold back the flaps. 

2. Lift out the top foam cushion. 

CarefuDy lift out the wrapped Receiver. 

4, Remove the wrapping from (he- Receiver. 

CarefuUy lift oui the Receiver. 

b. Place the Receiver on a convenient work bench. 

7. Replace all packaging material back in the shipping carton. Seve 4t material in the 
event that the Receiver must be reahipped. 

See that the equipment is complete as listed on the packing slip.. Contact your RACAL 
representattve or RACAL Communications, Inc.^ Rockville^ Maryland with d.etaEs of any shortage. 

The unit was thoroughly inspected and factory adiusted foroptimutn performance prior 
to shipment. It is, chertfort, ready for use upon receipt. After unctaclng and checking contents 
against the paeJong slip, visually inspect iH exterior sudaces for dents and scTutches., If external 
damage ij vi$ibie. remove (he dust covets and inspect the inicmaj components for apparent damage. 
Then check the intemat cables for loose eonnections, and plug-ln items which may have been 
loosened from their receptacles. 



2,2 PREPARATION FOR RESHIP.VfENT AND hoRAGE 



If the RAd7M/GM must he prepared for reshipment, the packaging methods should follow 
the pattern established In the original shipment. If retained, the origanaJ materials can be used to a 
large extent or will at a minimum provide guidance for the repackaging effort. The Receiver must 
be disconnected and removed, from its mounting rack before being prepared for reshipment. The 
following procedures describe the lecotn mended sequence. 



2ri 
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1. Disconnect primary power cabEe WIB from its prim-ary power sourccL Disconnect 
the other end of the cable from AlDJl on the rear panel of the Receiver. 

2. Disconnect the antenna cable from JI-RF [N on the tear panel. 

3^ Disconnect the ^und strap from the GROUND lug ideated on the rear panel. 

4. Remove any other equipment or cables connected to connectors or jacks On the 
rear panel. 

Remove headphones, if they are inserted, from the RHOffES jack located on the 
front panel. 

6. Remove the four mounting screws from the front panel securing, the Receiver to 
the mounting cock. 



The Receiver weighs approitimotely 30 pounds- Be cartful as the unit 
is removed from the rack. Have a ftnn grip on the handies as the 
weight Leaves the rack so that it does not drop, causing injury to legs 
or feet. 

7. Grasp the Receiver by handies on the front panel and slide the unit out of the rack- 
Place the unit on a bench. 



The unit may be housed {stored), from inclement weather, in any structure that will sus- 
tain i icmpeiacLirt between —40'^ and +70<^ and a relative humidity of 10 to 95 percent. The unit 
has an indefinite shelf life stored under the sbove conditions except for the nickel cadmium battery 
conTamed pn circuir module board .^6A2. 



:j {nst.allatiok 

■ 

TTie Receiver i$ designed to be mounted in a standard 1 9-inch rack. The sides of the Re- 
ceiver have been drilled and tapped to accept standard slides. The use of slides, however, is optional ^ 
and IS depciident On the individua] site reotiirements. [f slides are installed, it is recommended (hat 
cable retractors be used to simplify extending the Receiver out of the ruck. If (he unit is rack 
mounted wirhoui the slides, access to the rear panel must be provided for connection of cables and 
test cquipinent- The power dissipation of the Receiver is approximately 50 Wato with most of the 
power as heat. In most ifistaUations. special cooling wilt not be required. The (op and bottom 
covers on the Receiver, as welt as the heat sinks on the rear panel, must be unobstrueted to permit 
proper air circulation. Critical dimensions of the RA579D/GM Receiver are shown in Figure 2-1. 



2.3.1 Rear Panel Jacks, Switches and Connectors 

Access to the rear panel should be allowed so that input and output connections .can be 
convencertily made Or changed: if desired. All connections except for the headphones are made from 
the rear of the Receiver. A brief desenpbon of each rear panel switch and connector tndicating 
funebon and input/ouiput parameters is presented- Figure 2-3 presents the rear panel view of the 
Receiver showing the locations of the jacks, switches and connectors. 



warning 
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2-3- Faiicl Jacka, SwlCclkyy and CtkAACCCOra 




2.3 r 1. . 1 A 1 1 Fcw«r Inpu i CdrinKtoi and Volt^e Selector/Fuse Block Assembly 

This multi'fuiiction assembly contains a three pron£ male power receptacle for attaching 
the power input cable, W|S; hutged plastic FUSE PULL [ever l tine voltage select PC wafer and tine 
fuse, FL The power input cable is Ey]>e BELDEN 17250. CAUTTONr Verify that the PC wafer in 
AlO J ] Op receiver tear panel matches available line vdtaEe. 



2.3.1.2 RF IN J1 Canrtecror 

The RF input from the antenna to the Receiver is made through the rear panel connector^ 
J1, ThU conn^tof is a standard N'^pe female connector and will mate with any standard V^type; 
male connector. The input impedance at the oorniecTor is 5D ohms, unbalanced, with a V^WR of 
\ over the operating frequency range of the Receiver. 



2.3.1 .3 DF OUT J2 Connector 

The second IF output signal at 455 kHz ts supplied by this female BNOtype donnepror 
which will mate with any standard male BNC-type cormecior. The output signal level at the connec- 
tor is — lOdBrn ±5 dB for sdl CW input signels within the range of -1<37 dBm to + 13 dBm with 
AGC selecifrd. The impedance of the IF output is 50 ohms with a VSWR of 1.5:1. 



3,3,1 A AF OUT J3 Connector 

This rear panel output connector is a 2S^pin D-type connector providing audio, AGC and 
fault status outputs. The audio output frequency response at this connector is within 3 dB between 
frcqurncics of 100 Ha and Id kHi- The foHowins audio outputs are avaOable: 

1, Loudspeaker Output. An unbalanced output capable of < 3% distortion at mW 
for I W nominal into an 3 ohm toad. 

3. Monitor Line Output- A metered line output for receivers which do tvot coiiMin the 
ISB option. Provides a I mW output at dOO ohms. The amplitude level is adjustable 
from the front panel. 

3. Line 3 . Lbne output for tioriMjpcracinE ISB mode when the ISB is Installed. Output 
is I mW at 600 ohms balanced. 

4. Line 2, Line output for the LSB component in the ISB operating mode. Output is I 
mW at 600 ohms balanced. 

5. PHONES. This unbalanced output is capable of 10 mW at 6Q0 ohms and is available 
through a from panel jack- 

If the Receiver is not equipped for ISB operation, the Line I and Line 2 outputs are not 
used. The Monitor Line wtpm. Loudspeaker output, and the front panel PHONES jack provide the 
audio output for the Receiver for all operating modes. When the Receiver Is equipped for and is 
operating in the 3SB mode, the Line 1 Output will corttaln the USB audio and the Une 2 output will 
contain the LSB audio. The Monitor Line and Loudspeaker outputs, along with the front panel 
PHONES jack will provide either USB or LSB audio as controlled by the front pane! fSB U/L 
pushbutton. With the Receiver equipped for ISB operation but not operating in the ISB mode, the 
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Ihe a^dio- 



Other outputs avaOabk at this connector are the ACC and FauJt indicator outputS- 

The Main IF and ISB-LSB ACC Monitor/Input terminals may be used to connoi the 
AGC for divei$fty combinan^ Or to monitor the ACC voltage. For diversity eombiningt the Main 
IF AGC signal (on pin 21 of J3) of one rectiYer may be connected to pin 21 of the SOCOnd receiver 
if the receiver a equipped for ISB operation, pin 22 of one receiver may be connected to pin 22 of 
the second receiver. The AGC circuiti in both receiven will automaticaUv irspond lo the proper 
signal. TTic Fault Indicator output will be high (logic 1, *2 Volts to h>-S VqUs) when a faidt is not 
present in the Receiver. This output will go low (logic 0, 0 Volts to -KJ.e VoltsI when one of ihe 
synthcSil^er circMitS has failed or if a parity error is detected during remote Contrt^ (option^)- 



2.3,1 .S R£F IN/OUT 17 Connoclor 

This rear panel connector a used in conjunction with Slide Switch, 52. Depending on 
switch position, the Receiver will either accept ^ Mtenwl 1 MHi referenoc input or supply a I MHz 
reference output through J7. The arc ui try has an input impedance of SO ohms and will operate wjih 
peak'tO’peak signal levels of LOV, ±0.5V„ The J7 connector will mate with any sianddid male 
BNC-rype connector. Additionally, provmon for changing the reference frequency to either 5 MH£ 
or 10 MHz is available by making link change (Refer to Psjagraphs 2-3 A and Receiver 

System Connections) ort the AS viscmbly. 



2.3. 1.6 A6AlW|il Remote Control Interface Connector 

Thisoptionsd connector ij a round, 26^m MIL-Typ* MC3 723-02 R,'1626N and pcimits 
the Receiver to be opemicd from a remote control device. A mating connector is supplied with ihc 
A6AI Remote Option. Depending on which interface is required, pin connections, jumper options 
and baud rate selection must be appropnaiely $ei. (Refer to Paragraphs 2,3-4 and 2.3,4. 6, Receiver 
System Connections.) 



13.1.7 [NT EXT 52 Slide Switch 

Setting ihis switch to the INT position selects the inicnuJ time base for the Receiver and 
provides the inteirud I Mlit reference output at connector J7. Setting the switch to the EXT 
posibon deactivates the internal reference so that an exicirral signal may be applied to 37, The 
Receiver is normally shipped from the factory with Uie 1 MHz reference present, however, provision 
for changing to S MHz or 10 MHz is available by changing links on the AS assembly. (Refer to Paru- 
graph 2.3,4 and 2.3.4. 5.) 



2.3. 1.5 CROLTN1] Lug 



A GROUND Lug is located at the lower right cqrtiEr of the receiver rear panel. Ensure 
that adequate grounding techniques aie employed when operating, mstalUng options and perfonning 
mainienance Functions on the RA6790/GM Receiver. 

2.3a PHONES Jack 

This output is intended to drive a 600 ohm headipbane set and provides am audio oueput for 
the Receiver for all operating modes. 
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2.3.2 Instadlalign Options 



The extenul options anocUted with the Receiver Include plu^tit nr iolder^ IF biindwidth 
lilteri, indeffendent adchand JISB) ofperation. and opcratiiu: the Receiver throujiJi a remote control 
device. One or moir qf the plug-tn or sqldci^in (Htcrs must be installed before the Receiver can 
operate. The ISB and remote control capabilities, however, arc optional. BecaLise of the difTeiCTii 
possihlc fUtor oombinationa and the i>pbicns, it is tecommendjed diat a receiver conCiguiation chart 
or lo® book be maintained far each Receiver. The configuratioci chart or toi book would list the 
IF bandwidth filters eminently installed in the Receiver, the operating options, the type of remote 
lajotral interface, as e^tamples. 

[fi addition, an internal opdon of operating the RAST90/GM Receiver with a 1, 5 or 10 
MHz itfrrtiice is avaUablo by changins links on the Afi assembly. 



2,3.3 RA6790/GM Receiver Options Installatign Procedures 

The ijistathtion procedures for the Receiver may be logically divided into three steps: 
f 11 Instalkdon of the primary operating options to include the piug'^in (soldcr^in) inters, independent 
sideband and remote control Interface; (2) maklns the required system connections; and O) instal- 
lation of the Receiver in an opemdonaj position. Paiagrqphs 2.3.3.! through 2.3.4.6 detad the 
Lnstailation steps necessary for preparing the RA6790/CM HF Receiver for operatiDn. Figures 2-4 
through 2-R are photographs of the details associated with installing the receiver operating options. 



2.3.3. t Optional [F tiasHlwidth. Filten 

The standard RA6790/GM Receiver ^ supplied with soldeied-in mechanical filters and 
iflput and TOtput shunt capacitoia, CTablc 6. 1^ Section Vl]. If conversiofi to plug-in filters is dBircd^ 
actual remov^ of these itenu should be perfarmed at the RACM. Corwnunications, Inc. factory 
location in Rockville, Md. 

The ftecciver can be supplied with from 1 to 7 plug-in tilters. Table 2-1 lists aH the 
optional filters available. Mounted on. the A4 board, the filters are accessible from the top of the 
Receiver. To gain access to the A4 board Joosen the six quarter-tum fasteners holding the top 
cover to the Reeativer and carefully remove the top cover. A retaiiLmg cover is used with the 
crystal fUtcTs. Remove the three screws holding this cover to the chassis and reinove the cover. 

Figure 2-1 illustrates the seven filter slots on the A4 board. 

If 3 receiver canfiguration chart has been prepared for ihB psJticui*r Rccciv-cr. refer to 
the chart and determine if the ReceivcT is to bc operated with the ISB option. If the' receiver con- 
figuraEion chart was not prepared, de [ermine if the |SB option is to be included by checking the 
shipping data or [he station manual, as appropriate. When opEratiiig with the ISB Option, both Upper 
and lower sideband filters must be installed in the Receiver, and the lower sideband filter must be 
installed in the FLI po4ltion. If the ISB option is not used, either a lower sideband filter or symmetric 
cil sideband filler may be installed in ibe FLI position. When a lower sideband filter is initaJled, the 
companion upper sideband filter must be installed in one of the remairung filter positions. If a sym- 
metrical sideband fiUer is used, the Receiver will use the filter installed in the FLI position for both 
sidebands by making the appropriate ftequency offsets to the fir^t and last local oscillators. The rt- 
m.lining fdters may be installed in any sequence in filter positions FL2 through FL7. However, in 
order to simplify system operation and tioubtrshooting. it b recommended that a format be atab- 
llshed and used for all Receivers at a particular site . 

Once the niter complemetit and arrangement has been determined, the following pr&ceduic 
should be used to Ervsett the plug-in filtets into the Receiver, Refer to Figures 2-4 and 2-S. 

L. Working from the front oif the Receiver, position the filter to be used for LSB operation 
over filter position FL| (the filter position closest to the rear of the Receiver}. Make 
certain that the large pins aie aligned with the large sockets and tiu smaller pins are 
aligned with the smaller sockets. 
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TABLE 2-1. RA6790/CM OPTIONAL BANDPASS FILTER UST 



‘Mechardcai Filwn. All Oihen i« Crsraial FQten. 



Bandwidth 


Descripdoii 


Shape Factor 
3 dB; 60dB 


Differential 
Delay jiS 


Racal 

Number 


*0.3 kUz 


Syrnmctrical BPF 


1:6.7 




07883-1 


* l.D fcHi 


Symmetrical BFF 


1:4.5 


— 


07333-2 


* 3,2 k¥5z 


Symmetrical BPF 


1:2-7 


— 


07SS3-3 


*4.0 kHz. 


Symmetrical BPF 


1:2.5 ■ 


— 


3600001 


=* 5,0 IeHi 


Symmetrical BPF 


U2.5 


— 


3600002 


*d.O kHz 


Symmetrical BPF 


1:2J 


— 


078834 


* 450 ftt to 3000 Hi 


ISBfDSB BPF 


1:T'S2 


— 


07S33-S 


* 450 Ha to 3000 Hi 


ISB/LSB BPF 


1:L92 


— 


07883-6 ' 


* 350 Hi to 2700 Hi 


USB BPF 


1:1.66 


- 


0866-9 


* 300 Hz to 2200 Hz 


USB BPF 


hl.^7 


— 


08771 


LO kHz 


Symmetrical &PF 


1:6 


25 


3600003 


3.0 kHz 


Symmetrical BPF 


1:6 


J3 


3600004 


g.OkHz 


Symmetrical BPF 


1:6 


10 


3600005 


l.O fcHi 


S^mctrtcal BPF ' 


1:2-5 


lOSO 


3600006 


3.0 kHz 


SymmetiicaJ BPF ' 


t :2.5 


360 


3600007 


6.0 kHz 


SymmEtrical BPF 


1:2.5 


130 


360000S 


0.125 kHz 


Symmetrical BPF 


1:5 J3 


*- 


0869^ 


0.4 kHz 


Symmetrical BPF 


1:6.2 


— 


08406 


T.2 kHz 


Symmetrical BPF 


1:6 


— 


08407 


6.8 kHz 


Symmetrical BPF 


1:3J 




0-8408 


350 Hz to 3050 Hz 


ISB/LSB BPF 


1:1.6 


‘ 300 


08409 


330 Hz tE> 3050 Hi 


ISB/USB BPF 


I:].6 


800 


084LB 


-0.4 kHz 


Symmeuical BPF ; 


1:2.5 


2000 


08411— 


^1-2 kHz 


Symmetrical BPF , 


1:2 


1000 


08412-’ 


-3.24 kHz 


Syntm«t:rical BPF 


1:1.33 


1000 


08413“ 


-6-8 kHz 


Symmetrical BPF 


1:2 


low 


08414.^' 


16.0 kHz 


Symmetrical BPF 


1:2 


40 


08415 


0-5 kHz 


SymmetrlcaJ BPF 


1:6 


so 


05416 


1.0 kHz 


Symmetrical BPF 


1:6 


40 


08417 


2-0 kHz 


Symmettlcal BPF 


1:6 


20 


08418 


3.0 kHz 


Symmercical BPF i 


1:6 


20 


06419 


6.0 kHz- 


SymmetrlcaJ BPF ' 


1:6 


20 


08420 


0.075 kHz 


Symmetrical BPF 


1:6,67 


“ 


08589 



CirtfuUv push dpwn an the Filler Ea ui»rE the pins iUlO Ehc SOCkete. RcEitivcly t[ght 
pressure is required Ed iruecT Ehe pins into the sockets. If the filter doe; not easilj^ 
slide into place, techeck the pin/socket alignments. 

J. IriscTt the appiapriSEe filters Into filter pontions FL2 through FL7 {as required^ using 
the procedures described insteps ] .and 2. 

4. After all fillers have t>een inserted, visually inspect the filters to insure that they are 
properly seated. The hattam of the filters should be fiat against the surface of the 
A4 board. 

5. Replace the RF shield Over the filters and secure the shield [n pbce by EighteEling the 
three serewS, 



NonrE 

If the Rccerver is 10 be equipped for operation from a remote conlroL device 
Or in the ISB mode, continue with the procedures described in Paragraphs 
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Figure 2-4 Location of IF Bandwidih Filter Slots 
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2-3. 3.2 and 2. 3. 3.3. If the Receiver b not tq fee equipped with these two 
optk^ni.. replace ttic top cover on the receiver chas^. and proceed to 
Paragiaph 2.3. 3. 4, Une Level Adiustmetits. 



2.3.3.2 Remote Coflfrol Serial Asynchronous Interface 

When the Receiver is operated with the remote concrol option, the A6A! cLrcuit card 
assembly mujst.be installed in the Receiver. In order lo Install this card, the A6A2 citcuii card as- 
sembly must be removed from the Receiver and mated with the A'SAl Card- The two cards are then 
ingerted back into the Receiver as an assembly. The followint proceduTe detaEs the Steps necessary ■ 
to install the cairds. 

1. Woridng from the front of the Receiver, disconnecE the A9Wl cable assembly from 
the A6A2 caid. This cable assembly connects to A6A2J1 located on the front of 
the A6A2 card. Figure 2-t^ illListrates the A6A2 and A^'Al circiiit card assemblies 
installed in the Receiver and the location of A9WK 

2. Remove the three gcmws located along the top edge of the A6A2 card and carefully 
remove the card from the Receiver. 

CAUTION 

Do not place the A6 circuit card assembly on any 
conductive material. Failure to comply may result 
in shorting the battery contained On this Card. 

3. Qieck the rear panel of Che Receiver, A bEanh plate may be covennE up the hole 
{located On left hand side of the rear paneE]i for the remote control interface socket. 

If the blank plate is present, remove the two screws holding the plate and remove 
the plate. 

4. A hfljrd-wiitd Unk. LKt, must be removed from the A6A2 card when the remote 
control option is used. The link is physically located between III and (the Ewo 
40-pin LSI chips Located near the J2 connector). Usc a pajr of cUttCrS (or a low 
wattage soldecins iron) to remove the link. Refer lo Figure 2-7 for the location of 
the link. 

There arc a total of d different mechanical links located on the A6A1 circuit card 
assembly that nUigt be LnStailcd according to the interface to be used. Table 2-2 
Lists the mechanical links required for each interface. Use a tow wattage soldering 
iron to install or remove the links as required. Refer to Figure 2-S for the iocadon 
of the links. 

TABLE 2-2. LINK DESIGE^ATIONS, RENfOTE CONTROL INTERFACE 



Link 

Designation 


! aSC/2J2C/423 
1 nterface 


RS422 

[nterfaee 


LKl 


Install 


IrtstaU 


LK2 


Remove 


Remove 


LK3 


Install 


Remove 


LK4 


Install 


Remove 


LK5 


Install 


Remove 


LK6 


Remove 


i Install 
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H&unclng 

£ct*wt 



AS 

Circuit C«fd. 



AWl 



Circuit 

Card 

Aviaccfa'Ljf 



a6a2 

Circuit 

Aiscdtly 



uii 



wiC 



Asaesbly 

ASkjS (Qpciaiu.1} 



A^iJS 



ASUL 



OpEiaDal 
Cry*tii Filter 



ASJl 






]U>cati 4 n 



Flguir* S-'S, Receiver Optiuna^i Inatalletlcin Detell 
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Figure l"t. Circuit Card A4fjembly Jurdpera 
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2 - 6 ^. A6AI Circuit Card Aaseuibly Jumpers 



6, A]iBn th* 50"pm malt connector on the A6A1 Circuit card asscmbty with the 5Chpin 
female connector or the A6A2 circuit card assenibty as shown in Figure 2,-?. Mate 
the two conncctoi^ 

7 . Camfuil:^ place the two cards into the receiver chassis. Make certain the remote con- 
trol interface connector <A6AIWU1) clears the hoteih the rear panel. 

I. Position the two cards On the card guide attached to the receiver chassis. Secure the 
cards with 6 screws (3 screws on each card) to the side of the chassis. - Secure the 
interface connector to the rear panel with two screws. Figure 2’^ illustrates the two 
cards installed in the Receivers. 

!^. Reconnect the A9W1 cable assembly (removed in step 1) to connector A6A2JL 



If the Receiver Is to be equipped for operation in 
the ISB mode^ continue with the procedure desenbed 
in Paragraph 2-3 3-3- If the ISB option b not to be 
installed, replace the lop cover on the receiver chassis 
and proceed TO Paragraph 2. 3.3 .4, Line Level Adjustments. 



2.3J.3 Independent Sideband fISB) 

If the Receiver is co be operated in the ISB mode, the Ai circuit card assembly must be 
ins called in the Receiver, The AS card is located towards the rear of the Receiver,, between the A I 
assembly and the A4 circuit card assembly as shown in Figimc 2 - 6 . The following procedure details 
the steps necessary to insiall the A5 circuit card assembly. Refer to Figures 2*5 and 2 -^ for the 
location of cables and connecron. 



1 . Place the metal baseplate shield (curved edge upwards) on the four standoffs and 
secure with foursetewg ihraugh the standoffs. 

2. Fosilion the A5 ciccuit card a:^cmb3y so that the ribbon cable is near the connec- 
tor on the A4 circuit card assembly. Secure the AS circuit card assembly to the 
meul baseplate with 4 screws. 

3. Plus in the ribbon cable (A5W1 ) from the A5 card into JS on the A4 board. Con- 
nect coaxial cable WI0 between A4Ji3 and A5J3, Connect coaxial cable Wl 1 between 
A4J3 and A5J I . 

4. The mechanical jumper on the A4 circuit card assembly must be properly positioned 
for IS B/SSB operation. The jumper, designated LKl^is physically located to the 
right of niter position FLI when looking from the front of the Receiver. (Refer 

to Figure 2-S.) With the a 5 Circuit assembly installed, the jumper mtiit be connected 
across the two terminals designated ISB.' 



Upon completing all requiiod inatallaEion options prcicedures. It 
is recommended that the Line Level Adjustment procedure be 
performed as outlined in Faragraph 2.3,3 .4. Upon comptetine 
this adjustment procedure, the RA6 790/CM Receiver Options 
Installation Gieck as described in Section 111, Paragraph 3.3.1 
should be perrsnoed- ARer completing this operational check, ■ 
it is suggested that the System Connection be made in accordance 
with the procedure listed in Paragraphs 2.3,4 through 2.3.4. 6. 

2-15 
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Figure 2-9. A6A1 and A6A2 Ctrcwlt Curd AdBanbllBS 




2,3.3.4 Line Level Adjustments 



Tlic foUonins proceduns at? dctaikd for adjustment of the audio tine level, itCEuited upon 
instihaiion of the Receiver. 

1. For MAJN LINE LEVEL Adjustments; 



2 r Set Che followjnf eoncrols as indicated; 



POWER switch 
AGC 

METER switch 
MODE 



BW 



ON 

SHORT 

AF 

AM (depress ANt pushbutton, switch Ort leHthand keypad until 
the word AM is displayed under the word MODE in the 
Mode LCD), 

Approximately 6 kHz 



b. Connect the AM output (with modUadon set for from an RF signal generator 
{KPB^O, or e<iuLvalentj sec to a frequency of 3.50000 MHi and an ouipuc of 
-97 dBm, to the RF TN conncaor Jt on the tear pane!. 



0 . Set the receiver frequency to 3,50000 MHs, 



d. Using a screwdriver, adjust the MAIN LINE LEVEL potentiometer on the receiver 
front panel for E mW audio output level, as uidioated by the 0 dB line on the 

AF meter Stale in the Mode LCD, 

e. Turn POWER switch to off and disconnect the generator. 

For LLSB LINE LEVEL Adjustment: 



a. Set Che foUouiing controls as indicated: 



POWER switch 
AGC 

METER switch 
MODE 



BW 



ON 

SHORT 

Af 

l-LSB ^depress ISB U/L switch on leflhand keypad once or 
twice until the 1-LSB word is displayed under the woi4 MODE 
in the Mode LCD), 

Approximaiety 6 khz 



b. Connect the AM output (with modulation set for 30%) from an RF Signal generator 
(HPB640, Of equivalent) set to a frequency of 3.SOOOO MHz and an output of 
-97 dBm. to the RF IN coiuaector J1 on the rear panel. 



■c. Set the receiver frequency to 3.SOOOO MHt. 



d. Using a screwdriver, adjust the E-LSB LINE LEVEL potentiometer on the receiver 
front panel for a I mW audio output level, as indic^jiied by the 0 dB Line on the 
AF meter scale in the Mode LCD. 
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C^OTE 



The USB line wai ad|iusted when the MAIN LINE 
LEVEL was set sificc the USB AF use* the msin AF 
channel when Ihe Receiver k in the USB mode. 



e. Tum POWER switch, to off and dlscoruiecT the generator. 



2^A RA6790/GM Receiver Systern CenneotLOns 

System connections for the fteccivef art based on the individual »i« requifemenci and 
the options associated with a Receiver, The site rtquiiemetits will determine the Ttiosi efTective 
methad of mslatlaiion. In some instalUtions, it may be easier to pre-wire an entire eejuiptnenT rack 
and then install the Receiver .In others, it may be easier to install the Receiver and then add the 
wiring. The ToDowinE paragmphs detail the procedures associated with installing the Receiver. 
Figure 2' 10 illustrates the connectors located on the rear panel of the Receiver- 

2.J.4.1 Power Enput Connections 

A three-conductor power cord is supplied with the Receiver for coniieution to the power 
input plug. The connector has the foitowing pin Msisninertta, as viewed from the rear panel; 



Center Pin: CROUMD 

Right Pin: NEUTRAL 

With the power cable unpluggcc from the Receiver, the cJeai plastic window can be slid 
over the three male power receptacle prongs- Tltii exposes the line fuse and a hinged, plastic FUSE 
PULL lever, Ef the voltage shown does not match the available line voltage, remove the pc wafer and 
rciniiail it SO that the line voliage closesi to the available line voltage is visible with the pc wafer in 
posLELOn. Install the fu^c suitable for the line voltage: I amp sSuw^lcw for 100 V ac and 1 20V sc. 
or amp for 220V ac and 240 V ac. fAn exica fuse may he installeh in the alternate fuse holder, 

XF2 which Ls located intemaily on the AtO Power Supply Assembly,) Slide the clear plastic window 
back over the fuse and pc wafer portion of Ehe fuse holder assembly and insert the power cable. W] S-, 
m the teceptacle. AddltionalEy, the Receiver should be grounded by attaching a suitable ground wire 
to the rear panel CROUMD lug before the power cable, W] S, is attached. 

The Receiver is noimaily shipped from the factory configured for operation with a 120 
volt, i . M. 48 to 420 Hz ac source. For receiver operation with a 240 voit source, the Receiver 
must be rtHzOTiCifurtd as follows: 



1. Disconnect the Receiver from system eijidpruent and remove the power cord, 

2. On the power input conuector assembly AlOJ I : Slide the ttuttspaienT protective 
cover ID the left to expose the fuse; remove the fuse; remove the printed circuit 
wafer, and then replace the wafer with the required nominal operating voltage 
visible ; replace the fuse and restote the protective cover to its otigirLal position and 
connect gr re-connect the receiver system connections, 

3. The unit is nO’W ready for opemtion from the selected line voltage, ±10%. 



Left Pin: 



LINE 
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CAUnON 

The supply remain within I0*t& csf the selected 

terminal voltaBe. A lower voltage can cause the imemaJ reguLation 
ctrcLiits to tiip and 4 higher voltage can cause excessive internal 
te mperatuies. 

2.^A.2 RF TNput ConneutOr (Jt) 

The Receiver is shipped with a plastic dust cover over connector J1 which must be removed 
befott the antenna connection can he made, insure that a suitable antenna is selected. The input 
impedance at the connector is 50 ohms* unbalancetl with a VSWR of 1, L 

2.3 .4.3 IF OUTptif Connector |J2} 

The. IF Output Comicctor f 2 located on the rear panel is shipped with a plastic dust cover 
which must be removed before connection. During operation, a 4SS kHi frequency is supplied at 
this connector for connection to external equipment. Nominal level is - !0 dBm into 50 Ohms, 

2.3.4 .4 AF OUTpur Connector ( J3 ) 

A mating coEinecior (Cannon type DB*25P) with a connector shell is supplied with the 
Receiver. Ua the following procedune^ and pin number/signaj dcsignttian information in Table 2-3 
to wire the connector. 

1 . Slide the connector shell over the cable to be used 

2. Solder the cable wlies to the connector as required frefer to Table 2-3>. The con- 
nector pin numbers are indicated on the front of the connector, 

3. Slide the connector hack, into the connector shell. Place one of the spring dips 

on top of the connector with the curved edge pointing upwaids. Secure the spring 
clip and the connector to the connector shell with the self-tnpping screw. Repeat 
this procedure for the oilier side of the connector. 

4. Connect the wiped cable to the rear panel connector 33 and secure with two con- 
nector springs. 

2.3.4,i Reference I npu I /Outpu t Connector (JT> 

This SNC-Cypc connector is used in conjunction with the RfT/EXT S2 slide switch to 
accept an external reference source or provide an output of the internally getKiutecl reference signal- 
The refcmnce frequency may be generated by a temperature controlled crystal oscillator (TCXO) 
located on circuit canl AS, or by a frecLuency soutce; external to the receiver. The receiver is nor- 
mally shipped from the factory with a preset 1 MHi reference. Provision is made, however, for 
EompatihUiiy with a S or 10 MHz source through Inteinal linkage on the AS, Thd LO/BFO 
Synthesiser Board. 

After determining the frequency source compatibility requlreirKnEs, refer to Table 24 
and make the following link chungts on the A.3 circuit board if required. 
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TABLE 2-3, AF OUT J3 PIN CONNECTIONS 



Pin Number 




Signal Designarion 


1 


Output 


line 3 Output (Used only with ISB Opiioifi, 


2 


Center Tap 


Provider USB output during ISB operation: 


14 


Output 


AM/FM/CW/SSB output during non-ISB 






operation. 


3 


Output 


Line 2 Output (Used only with TSB Optionh 


16 


' Center Tap 


Provides LSB output dutins ISB opeiaiion. 


15 


Olitpuc 


■ 


4 


Output 


Monitor line Output. Provides AM/FM/CW/ 


5 


Center Tap 


SSB output during non-ISE operation; provides 


17 


Output 


switch controlled selection of USB or LSB 
during ISB operation. 


IS 


Output 


Loudspeaker Output. Same as Monitor Line 


6 


Signal Ground 


Output. 


7, S,9 


Ground 




I0,11J2J3 

19,20,24.25 


Not Connected 






Main IF Diversity AGC Monitot/Input 


'y-Ti 


ISB Lower Sideband Diversity AGC Monitor/Input 


23 


Fault Indicator (Low indicates Fault) 



L For 1 MHz apention, LKl and LK2 art linked (£1 to £2, and E3 to E4 respectNEly), 

2 . For 5 MHz operation, LK2 ONLY linked f£2 to £■*). 

3. For lO MHz operation, LKl ONLY is [inked (El to £2). 

TABLE 2A. EXTERN AL/[NTERNAL LINK OPTIONS 



FREQUENCY SOURCE SELECTION 


] MHz 


Connect LKl and LK2 


5 MHz 


Connect LK2 


10 MHz 


Connect LKl 



Upon completing the required link changes, enaujit ihat switch, S2 INT/EXT located on the 
rear panel i$ set in the appropnaro paSllipn, 
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2.3.4.6 Hnnote Control Serial Asj^ndironDu^lniieTfaceCDnnecaoTu CA^AIWLJl) 

l^e Receiver b $up{)ii‘Dd with a maLioK cwnecEor inr the remote cpntpoE interface connector. 
Figure 241 Jlustrates the pin designations and. assipied functions. The pins designated A through J 
vary in function according to the interface being used, as is shoHvn in Table 1-5. The remaining pins 
K through c ate the same for all the listed InterfaocSr Table 2-^ lists the baud rate sdeetion bit asso- 
ciated with pins W through Z for difleient data rates fbaud> selection. Table 2-7 Lists the required 
link conftgurations on the A6Al circuit card assembly for the different Interfaces. 

To make the required corrections; 

L £hdc the mating connector Shell over the cable to be used for the remote control. ‘ 

2. Solder the wires to the appropriate connector pins in accordance with Figure 2^1 1 
and Tables 2-S and 2-d for the interface to be used. The connector puts are desig- 
nated on the front of the connector. 

2, AfTer carefully checking all wiring, slide the connector into the connecto-r shell 
and secure Che cable clamp. Attach and secure ihe connecEOr to A^Al^lil- 

4. Visually Inspect the A6A1 circuit card assembly to insure that all jumpers are installed 
in accordance with Table 2-7. 



MOTE 

The M1L'ST1>I SSC and RS-232-C interfaces ate electrically compatible. 
The distinction between the two is the polarity definiiion for ’^MARK" 
or “LOGIC 1 RS-232^ defines “MARK" as a negative twtential while 
MIL-STl>t3SC defines “MARK" as positive. Therefore, pin functions 
(Figure 24 I . Table 2-5) marked DATA IM A/DATA OUT A are “MARK'’ 
negative and DATA IN E/DATA OUT B «e "MARK" positive. 
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TABLE 2 S, DATA CONNECTION [NTERf ACE COMPATIBIUTY 



J1 PilU 


MEIS3C 


RSU2C - RS423 


RS422 


A 


System Gnd- 


System Cnd. 


System Gnd. 


B 


Not Used 


Data Out A 


D$ta Out A 


C 


Data Out Gnd. 


Data Out Gnd. 


Not Used 




Data Out 


Not Used 


. Data Out B 


E 


Jumper to ‘F' 


Not Used 


No t Used 


F 


Jumper to ‘E‘ 


Data In A‘ 


Data bi A' 


C 


Data Tn Gnd. 


Data In Gnd. 


Not Used 


H 


Data In 


Jumper to 


Data In B' 


J 


Not Used 


Jumper To ‘H' 


Not Used 



TABLE 2-6. INTERFACE 
CONNECTOR BAUD 

rate selection table 2-7. A6A1 LINK CONFIGURATIONS 



Date Rate 
Selection Bit 


Data Rate 


VJ X Y Z 


(Baud) 


0 


0 


0 


0 


50 


0 


0 


0 


] 


75 


0 


0 


I 


0 


110 


0 I 


0 


1 


1 


134.5 


0 


3 


0 


0 


150 ' 


0 


] i 


b 


1 


300 


'o 


3 


1 


Q 


600 


D 


1 


1 


1 


3.200 


1 


6 


0 


0 


1.800 


] 


Q 


0 


1 


2,000 


1 


0 


1 


0 


2,400 


1 


0 


t 


1 


3.600 


1 


1 


0 


0 


4.ao0' 


1 


3 


0 


] 


7.200 


[ 


1 


1 


0 


9.600 


1 


] 


1 


' 1 


19,200 



Link No. 


18SC/232C/423 


422 


LKl 


Install 


Install 


LK2 


Remove 


Remove 


LK3 


Install 


Remove 


LK4 


Install 


Remove 


LKS 


Install 


Remove 


LK6 


Remove 


Install . 



TABLE 2 S. parity SELECT 



Na Parity 
Parity 
Even 
Odd 



High Open 
Low Ground 
fti^ Open 
Low Ground 
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T 






1 

A 












c 



V 



Jl Pins 


function. , 


A 


SYSTEM GND j 


B 


DATA OUT A 


C 


DATA OUT GND , I 


D 


DATA OUT B 


E 


GND 


F 


DATA IN A' 


G 


DATA IN GND 


H 


DATA IN B' 


J 


GND 


K 


RECEIVER NUMBER DM 


L 


RECEIVER NUMBER Dl-2 


M 


receiver NUMBER D 1^4 


N 


RECEIVER NUMBER Dl-S 


P 


RECEIVER NUMBER D2-1 


R 


RECEIVER NUMBER D2*2 


S 


RECEIVER NUMBER D24 


T 


RECEIVER NUMBER D2^ 


U 


/RARITY SELECT 


V 


EVEN/OCD PARITY 


W 


baud rate B4 


X 


BAUD RATE BT 


Y 


baud RATE 62 


Z 


baud rati B1 


a. 


GND 


b 


GND 


c 


SYSTEM GND 



Figure 2*1 1 . 



Remote Control Connector Pin Designations and Functions 
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SECTION III 
OPERATION 



3.1 cenerai, information 

Ail front parntl controls, displiysand indicators (Fig'uits 3-1 iredescrtb«d in Para- 

^phs 3 .2 through 3,2.1 L Detailed opentinfi p rwedures are presented in Paragraphs 3,3 throug^t 
3.3, 3, 2, 



The front-pinei keypad pushbvtttm switches ate of the push'On type, Wfhen a pushbutton 
is depressed in a functional grouping, the Receiver wiU remain in that mode until a different se-lcction 
is made. The front panel displays are of the liquid crystal typ« (LCDy indicaiinE mode and frequency 
data. 



The detailed operating procedures are presented in a logical sequence. Upon com pieting 
jratLSfactory instaJIation of aU required receiver options as described in Section II. Installation. Para- 
graphs 2.3,3 throush 2. 3 .3.4, a Receiver Options Installation Check (Section III. Paragraph 3.3.3 y 
should be performed. After peifonning this opemting check and upon completion of any required 
system interface connections (Section II. Paragraph 2.3.4 throLigh 2.3-4.6>, a Receiver/Sysiem Inter- 
face Check (Section 111. Pamgraph 3.3.2) should be performed which wiU provide veiirLcation of all 
system Coimcctions- Local and Remote oprraiiiiig proceduics are then detailed. 



3.2 F RONT PANEL CONTROLS. DISPL AYS/fND ICATOB.S 

3.2.1 POW ER-ON Tangle Switch 

Double pole, singie-thrciw toggle switch which provides on'O-ff control for the Receiver by 
controJling ptimarV power source [O the power Supply. During inilial inaiaitalion, be sure the line- 
voltjse -select pc waier On the rear panel matches the available tine voltage hefoir energiring the 
Receiver. Refer to Section II. Para graph 2.3.4. 1 for the voltage selcctioci procedure. 

3.2.2 Manual Tuning Knob 

Optically coupled to a tuning encoder, the tuning knob provides selection of receiver operat- 
ing frequency or BFO frequency. (Refer to TUNE RATE and BFO/BFO CENTER pushbutton con- 
irali. I The mte of change of the frequency depends On the speed the tuning knob is rotated and the 
rate of lutie selected through the TUNE RATE switch, Gockwise rotation increases frequency, coun- 
lerclock Wise rotation decraa&es the frequency. Continuing to tune past the end of the jange causes the 
Receiver lo step to the opposite end of the band and lo continue tuning in the same increasing or de- 
creasing frequency direction. 

3.2.3 IF Cain Potentiometer 

This Cron i-p3nel control is used to establish the receiver gain control when the Receiver is 
operated m the manual mode, and to Set the Ihrcshoid level when the Receiver is operated Ln'lhc 
automatic mode with a mammlly set threshold. Clockwise rotatiott increases IF signal level, while 
counterclockwise notation, decreases IF signal level. This control affects the IF signal level output 
through IF OUT connector J2. 
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3.2.4 AF CAIN PotflntiomfiTCr 



This rrocu pand control is used lo control the !('vicl of the rraivier audio outputs- Gockwisc 
rotation of the potentiometer Increases loudness of the audio sijnai to the PHONES jack, while 
CQimterclockwise rotation decreases loudness. This control has no effect on audio signal tcvd output 
through AF OUT connector J3. 

3.2,5 Main Line LEVEL Scrncwdri^ieT-Set Fa tendometer 

This -potentionae ter is used to adjust the line level when the Receiver is operated in The AM. 
FM, CW, or 55B rttades- If the. Receiver is equipped to operate in the ISB mode (optional AS circuit 
card assembly Is installed}, this control will adjusc the tine level of the upper sideband. 

3 .3rd I-LSB LINE LEV EL Sere wdrivei'Se t PotenciDmeter 

This potentiometer is used to adjust the line level of the lower sideband when the Receiver 
is operated in the ISB mode (optional A5 assemhiy installed). 

3.2.7 Lefthand Keypad Pushbunon Switches 

a. Detection Mode: AM, CW, USB, LSB. iSB U/L, FM- 

These pushbuttons are used to select the operating mode of the Receiver. (Refer to 
Section I, Figure l-i) The ISB UfL will be enabled only if the Receiver is equipped with 
the ISB option. If the Receiver is equipped with this option, depressing the pushbutton 
will activate both the USB and LSB channels simultaneously. If the front panel display 
indicates I-USB, the PHONES jack will be connected to the upper sideband channel. Dc- 
pressLng ISB U/L a second time will change the display and connect the PHONES jack to the 
LSB chaianeL The monitor line and loudspeaker outputs, through rear panel connector 13, 
will also be switched with The ISB U/L pushbutton switch. 

b. Bandwidth Pushbutton Switches: BWl, BW2, BW3, BW4^ BW5 

These pushbutton switches are used to select specific bandwidthii within; the Receiver, 

The Receiver is capable of accepting up to 7 plugdn IF bandwidth filters, and is 
usually configLifed with separate upper and lower sideband niters, leaving a capacity of up 
to five symmetnciii filTcrs- The upper/lower sideband fUteis wiU be automatically selected 
when the USB or the LSB mode is selected. The remaining filter? (up to a total of S) are 
selected by depressing the appropriate bandwidth selection pushbutton switches. BWl will 
select the narrowest bandwidth, BW!! will select the next-wider bandwidth, and soon. Like 
Che detection mode pushbunon switches, these are the push-on type, so that a new bandwidth 
is selected by depressmg a different pushbutton switch. 

c. METER RF/AF Pushbutton Switch 

This pushbutton switch is used to change the front panel meter display to either an RF 
scale or an AF scale. The Receiver will always display either scale. Depressing the push- 
button wii] cause the display to switch either from RF to AF or AF to RF. 

d. Gain Mode Piahbutton Switches: MAN, SHORT, MED, LONG 

The Receiver Is designed to operate with three different gain control modes; Manual. 
Automatic, and Auiamaiic with a selectable threshold. Depressing the MAN pushbutton 
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switch cav «5 ihe MAN indication to appear in ijie display. If an automatic indicacion 
(SHORT^ MEDlU^i, or LONG) is present in the display, it may be deleted by depnesine 
the corresponding pushbutton iwiicti. The Receiver is now in the manual mode with the 
gain control imcter the front pinei IF GAIN control- When the Receiver is switched out of 
the manual mode, it wUl automatically enter the SHORT AGC mode. The mediurn or 
long AGC modes may be selected by depressing the corresponding pushhuiton switches. 

The AGC mode with a manually set threshold is enabled by depressing an AGC mode push- 
button switch while in idle manual mode. The MAN pushbutton switch ls the push-on / 
pushnaff type. In the manual mode, the AGC pushbutton switches are push-on^push-ofT,. 
while in the automatic mode they are push-on. 

3.2,$ Rtghthajid Keypad Pushbutton Switches 

a. TUNE RATE 

Provides for fine (1 increments), slow (30 Hz increments) and fast (1 kHz increme n!s 3 
selection pf receiver operaring fteciuency ihraugh rotation of the Manual Tuning Knob. 

b. Numerical Frequency E>igit Pushbutton Switches 0 ihrough 9 and ENTER 

These are used to set the Receiver to a panicutar operutLng frequency. Depressing the 
ENTER pushbutton switch wilt enable the numeric keys. The first numeric key depressed 
will be Tecogniaed by the Receiver as the ten's MHi digil. Since the Receiver cannot be 
rimed above 29-999999 MHz, the Receiver wiU rccpgniie Only 0, 1, or 2 as the first digit 
entered. The second numeric key depressed will be; recognized as the units’ MHz digi t 
with the third numeric key depressed as the hundreds’ kHz digitr 

c. LOCK 

This pushbutton switch is the push-on type. When the bek mode is activated, as indicated 
by the word LOCK in the display, the Front panel tuning knob will be disabled. The lock 
made is disabled by depressing the TUNE RATE pushbutton switch. 

d. BFO, BFO center 

These ate enabled only if the Receiver is operated Ln the CW mode. Depressing the BFO will 
permit selection of the BfO frequency through the front- panel tuning knob.. Depressins the 
BFO CENTER will set the BFO to zero. Depressing BFO CENTER a second time will reium 
the BFO to the previously setecied frtctiiency. 

e. LOCAL REMOTE 

This push^n/push-off type pushbutton switch will set the Receiver to operate cither in the 
LOCAL operating condition (control of the Receiver is through front panel> or the REMOTE 
operating condttian. Note [hat the Receiver must be equipped with the optional AbAl 
Remote Control Interface Circuit Canl Assembly to be operated in the remote control 
ecmdiiion, 

3.2r? Left iMadE/Mecer) Liquid Crystal Display (LCD) 

a. -tOOtlOAF 

0 2 4 6 3 10 i: RF 
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Located in the upper left comer of the Modc/Meter LCD, the meter display indicates audio 
level in dBm (when AF selccTed). and RF in uV (when RF selecied). The scale is selected 
through the METER RF/AF pushbutton switch. 

b. BWItHi 

Located in the upper right comer of the Mode/Meter LCD, the BW ItHz display indifates 
(he IF bandwidth selected through depressing BWl to BWS pushbuttons switches. 

c. AGC 

man 

SHORT 

MEDIUM 

LONG 



Located in the lower left comef of the Mode/Meter LCD, the word ACC is always ptesent. 
The woid MAN will he present when the Receiver is being operated in the manual gAlp 
control mode. Under the word AGC, the words SHORT, MEDIU^I Or LONG when displayed 
iridicace the type of auioitiatic gajn control being used by the Receiver. If both the words 
MAN and either SHORT, MEDIUM or LONG are present under the word AGC in the 
display, the Receiver is being operated in an iutomaiit gain control mode with a manually- 
set threshoLdr 

d. MODE 
AM 
CW 
USB 
LSB 
l-USE 
l-LSB 
FM 
AUX 

Located in the middle of the Mode/Meter LCD, the word MODE is always present- The 
words AM. Cw, USB. LSB. FUSB, I*LSB and FM indicate the detectLon mode of the 
Receiver. The word AUX is an operator initiated forced bandwidth $et-up which is dis- 
cussed in greater detail in Section V, Maiutenance, of th-is instruction manual. 

NOTE 

The I-USB and l-LSB functions Can only be activated if the 
IS& option (A5>is installed. 

e. TUNING 
FAST 
SLOW 
LOCK 
BFO 

REMOTE 

Located^ in the lower right comer of the Mode/Metcr LCD, the word TUNING is 4ways 
present. The words FAST and SLOW, when displayed, indicate the rate of frequency 
change per revolution of the martual tuning Jdvob (refer to Paragraph 3,2,81. The word 
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LOCK, when mdicaTe^ that the mnual tuning Icnob is diudted. When the words 

FASTf SLOW ind LC^CK ifc itoT diipSiyed, she Receiver is in the "fmc” tuning mode. If 
the word BFO is present on the display, the manual mning knob may he used to vary the 
BFO frequency but wiL not change the receiver frequency. Tlw word REMOTE is dtsplayed 
under two conditio Aii fU control of the Receiver is Ltnde r a remote device' (proved the 
Receiver is equipped with the optional ASAl circuit assembly) and (2) the Receiver is 
cJeecTiting- a SHT test routine whether under LOCAL conirot or initiated remotely. 



■ Indicates the tuned frequency, in MHz, of the Receiver, AddstionaQy, dining a BITE test 
sequence touting, a two-digit numerical error code wiU be displayed if BITE encouniers any 
failed test. {Refer |o Section V, Maintenance.) 

b. BFO kHz 

Indicates selected BFO frequency m kHz with plus or minus sign to indicate direction of 
offset from IF frequency. When in the CW mode and BFO CEhfTER is activated, the display 
shows a single aero. 

iX 1 1 FAULT Indicator f LED ) 

A ced Light Emitting Diode (LED) indicator lamp will be QluminatEd if there is a failure in 
the first, second or BFO frequency synthesiiets. 

3 J OPERATING INSTRUCTIONS 



The RA67CI0/CM HF Receiver is Lniemally controlled by a microcomputer which measures 



and controls many more functigns than pie'^iouisly available Receivers. Actual control of the Re- 
ceiver's parameters is perfonned by coniEol software coricained in Eraseable Prop^mmablc Read-Only 
Memory f EPROMs) within the Receiver. Additionally, a self-diagnostic feature {inclu^ggn of Buiti- 
iri-Tca[-EquEpmcnT, BITE) allows the Receiver to perform self-test upon commend for both local 
{opeiator) and remo to (computer) control, and report back status data through the addition of data 
commLirdcaiions capability. While this may increase Lntemal circuit complexity somewhaL, actual 
operating procedures become more simplified, 

Additignally. the operatov is able to further test the Receiver after BITE has finished its 
analysis by depressing the appropriate pushbutton switches and observing selected Liquid Crystal 
Displays l LCDs) on the receiver fronE panel. The operator can also verify proper operation by per- 
form mg options and system connections checks, tuning to local AM broadcasts, observing the signal 
strength meter, and monitoring the audio from the Receiver, 

Operation of the remote control module is verified by tiansmitting and receiving re$pqn 5 es 
with a remote device. 

Before aETemptidg to operate the Receiver, it is recommended thati (1) verilication of all 
options and Systems conneetions installation be made in accordan.ee with the procedures detailed in 
Section II of this manual; (J) the Option Installntion Check and System Interface Checks haie been 
performed as presented in Fzras'aphs 3,3.1 and 3.3.2 of this section; and (3) a thorough review of the 
front-panel controls and indicarois described in Paragraphs 3. 1 through 3,2. 1 1 of this section has been 
accomplished. 



3.2.10 Right (FieqifEucy Data) Liquid Crystal Driplay (LCD) 
a, FREQUENCY MHz 
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3 , 3,1 



HA6790/GM Rectiver Options InStailaiion Check 



The puipose of the Options Instaliation Cheek is lo verify proper Receiiner operation after 
options have been inStaUed, and before the Receiver has been physicahy installed in iU operating 
location. The check is dJvidci into three partSi 

i IF Bandvridth FDter Instillation Check 

b. Remote Interface Option Check 

c, |$B Option Check , - ’ 

Perforin the chcckfsj appropriate to the configuration of The Receiver being tested. Prior 
to perfonning these checks, ensure that: 

{l> The Receiver is connected W a siutafele power source, and That the pc wafer and fuse 
match the available line voltage in accordance with Section II, Paragraph 13.4.1. 

d) The Receiver is enerj^ed faccomp lashed by switching the POWER ON Switch to the 
ON position ; observing that edgclishtinBiS and observing that some data is 

displayed in the MODE and FREQUENCY LCD’&k 

NOTE 

4 « . 

If the Receiver fails to energiie, check the power sourceH. fuse, 
and/or Section V of this manual, 

13) The Receiver is in the LOCAL operating condition which is accomplished by observing 
the MODE LCD to determine if the word REMOTE is present. If the word REMOTE 
is not present in the display, proceed with the desired checks. If it is present, momertar- 
ily depress and then release the LOCAL/REMOTE pushbutton switch on the righthand 
keypad. This should remove the word REMOTE from the display and place the Re* 
ciiver In the LOCAL opera ling condition. 

NOTE 

Ef unable to establish the LOCAL operating condition refer to 
Section V of this manual. 

3 , 3.1 , t CF Bandwidth Filter Installalion Check 

This check is used to verify that the proper IF Bandwidth (plug-in type) filters have been 
installed in the Receiver, and thai the filters are functioning properly. To perform this check; 

a. Ensure that the preliminary steps listed in Paragraph 3,3,1 have been perfonned, 

b. Ensure that the IF Bandwidth Filteis have been installed in accordance with Section EL 
Paragraph 3.3-3. 1. 

c. Note Che number displayed in the Frequen>cy LCD and write them down. 

d. Depress and bold the LOCK pushbutton switch on the righthand keypad, 

e. While depressing the LOCK pushbuttors, depress the AM pushbutton switch on the 
lefthand keypad. 
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r. both puslibuftton'S. 

g. ObKTvc the FREQUENCY MHi LCD. Digits in the dispUy should be rapidty citangine, 
and should contmoe to change for approximately one minute. If, diuing this period, 
the display should stop changinE and display a iw&^ligit number, there is a problem 
with either the filters or with the Receiver itaelf. Should this condition exist, refer ^ 
to Section V of this manual. If the numbers stop changing after the oue-minute period 
and return to the numbers noted in step c, the IF Bandwidth Filters are installed 
correctly. ■ 

h. Momentarily depress and then release the AM pushbutton switch bn the lefthand - [ 
keypad. The woid AM should be displayed under Che word MODE in the Mode LCD. 

i. Momentarily depress and then release the pushbutton Switch on the lefthand 
keypad., Note the number displayed to the left qf the word BW kHi in the upper 
right center of the MODE LCD^ This number should approximate t2S% the band- 
width value of the narrowest filter installed. (NOTE: LSB or USB filters excepted, 
if installed.) The LS-B and USB filteis can be recognized by the part number stamped 
on the top of the filter as follows: 

LSB filter, 2700 Hi: part number 08409. 

USB fd ter, 2700 Hz : part num ber 0S4 1 0. 

j. Repeat step i for poshbupon switches BW2 throu^ BW5. The displayed value for B’A^ 
should approKimate the bandwidth value of the second rtarrOwtst filter; BW3 the 
third; etc. (NOTE: the number of fiitteis iiistaiJed dictates the number of active BW 
switchea.) If on* or more filter slots [FLl thiough FL7 on the A4 module) are empty, 
one Or more BW switches (starting with A5 and working down) will be inactive. The 
BW switch number (BWl through BWS)does not necessarily correspond to the FL 
position number (FLl thorugh FL7), 

k. If, in steps i and j, the bandwidths displayed nearly match the bandwidth values of the 
installed filters, the filters are funotiorting properly. If one or more fillers do not match 
the displayed values, replace the filtcrfs) in question in accordance with Section IL, 
Paragraph 2.3.5, 1 . and repeat steps i and j until the values do match. 

L ■ Record the value of the filter installed in each slot for future referendt. This completes 
Hhc IF Bandwidth Filler Installation Check, 

Remote [nierface Option Check (SerinI Asynchronoos Interface J 

The purpose of the Remote Interface Option Check [? to verify the proper operation of the 
A6At issembly. To perform this check: 

a. Ensure that ihe preliminary procedures outlined in paragraph 3-3-3 have been performed. 

b. Connect a suitable remote controller, with its connector wired in accordance with. 
Section IL, Paragraph 2 ■3.4. 6, to the AbAlWlJ] connector on the receiver tea; panel. 

c. Energize the remote controller and “ask'^ the Receiver to send its operating parameters 
to the conlrollcr for display. Refer to Paragraph 3.3.3. 2 Remote Control Cperaticm. 

The ASCII command string for this request is: 

S99CCR 



3 ^ 
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t99 atidicssts receiver nucntwr 99 (use the number pcquijnd for addressinB the 
receiver undergoing test). 

G is a ''GET^ command asking for operating parametera, 

CR is "CutUbc Return." 

Note the remote controller display. If any operating parameter information has httn 
displayed 4t all. the remote Interface is workinB properly. If no data is returned or 
displayed, refer to Section V of this manual and replace the A6A1 module if required. 
(Refer to Section IL Paragraph 2.J.3.2 for installation procedur:.) This completes the 
Remote Interface Option Check. 



S-3.J .3 ISB Option Check 

The purpose of the ISB Option Check is to verify the proper operatiDn of the AS ISB and 
the ISB/SSB link on the A4 Main IF module. To perform the ISB Option Check'. 

a. Ensure that the preliminary proccdutts outlined in Paragraph 3,3,1 have been 
performed. 

b. Refer to Section II, Paragraph 2-3-3.4 step 2 and set the I-LSB line level. If the line 
level can be set, the IF portion of the AS module and the ISB/SSB link are functioning 
properly. If the tine level caimot be set (no signal indication Or low signal indication)t 
replace the A5 module. (Refer to Section II, Paragraph 3.3 .3.3 for instaltation procedures- ) 

c. Connect a headset to the PHONES Jack on the receiver front panel and adjust the 
AF Cain potentiometer until a signal is heard. If a s.[gn3l can be heard, the audio 
portion of the A5 module is operating properly. If no signal is heard, nsplace the A5 
module, 

d. If both, steps b and e produce satisfactory results, the AS iSB option is fully operational. 
This comp] etes the ISB Option Check, 

3-3.2 Ra 6 390/CM Receiver /System Interface Check 

The purpotse of this check is to verify proper operation of the receiving system once the 
Receiver is installed tii its opcrainig location. Prior to performing this check, ensure that the Receiver 
Options Installation Checkfs) outlined in Paragraph 3.3.1 have been completed- To perform the 
Receiver/System InCerface Checks 



a. Physically install the Receiver in ils operating ICKaiion. 

b. Connect the system RF signal source (antenna; output from multicoupler, etc.) to the 
RF IN jack J1 on the receiver rear panel- 

c. Connect tht system remote control device tif used) to corinector A6AI WU I on the 
receiver rear panel- 

d. Connect the system audio line to the AF OUT connector /3 on the receiver near panel. 
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e. Connect the system external reference freq,tiency aource (if used) to R.EF IN/OUT 
connector J7 on the receiver tear panel and set the INT/EXT REF switch S2 to EXT. 

NOTE 

If the Receiver’s internal reference is to be used, connector IT 
, U not used and S'2 is set to [NT, 

1 If the Receiver IF is to be sampled for system nst^ connect the samplin:g cable to IF 
connector J2 on the resieiver panel. 

NOTE . 

Jf the IF is not to be sampled, con nectar J2 is not used. 

g. Connect a sultnhle pound wire to the GROUND terminaJ on the receiver rear panel. 

h . Connect a headset or piug-in speaker to the PHONES jack on the receiver front panel. 

i. Connect the Receiver to a suitable power source by connecting' the power line cord to 
the A 101 1 assembly on the receiver rear panel. 

CAUTION 

Ensure that the voltage value printed on the pc wafer in the 
AlOJ 1 assembly matches the available line volta^ a$ outlined 
in Section IT. Paragraph 2.3 .4.1. Failure to match the Receiver 
to the available line voltage may result in blown fiBcs and/or 
receiver CTTors. 

j. Energize the Receiver by switchLriB the POWER ON switch on the receiver front panel 
to the ON pojition. 

k- Observe the Mode LCD. The word REMOTE should not be present. If the word 
REMOTE appears In the display, motnentarily depress and then release the LOCAL/ 
REMOTE pushhution Switch on the righthand keypad. The word REMOTE should 
disappear. If it does not, refer to Section V of this manual. 

l. Initialize the Receiver. (Refer to Paragraph 3.3.1 for initialization procedures.) The 
Receiver will initialize itself in appro ximaKly one minute. If after inictalizatcon. only 

a TWO digit number is displayed in the frequency LCD, and the word REMOTE remains 
in the Mode LCD, refer to Section V of this manual. 

m. Energize (as required) the remaining eouip-menT in the system. 

n. Tune the Receiver to a known signal such as a local AM t^io station (refer to Para- 
graph 3. 3.3.1 fortuning ptocediirK) and ppctmize reception so that the signal is clear 
and Intelligible in the headset or speaker. If no signal is heart!, try adiffeienl sl|nal. 

If the signal still cannot be heard, check the antCTina, multicoupler fif used), antenna 
cables, RF IN connector, etc. If still no signal is heatd, refer to Section V of this manual. 

0 . Verify [hot the AF output from the Receiver is present and is being processed by the 
system AF analysis equipment. 
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p. Verify that the IF output (if used) is pnsent uid is beinj proonsed ty the system IF 
sfijupling equipment, 

NOTE 

If either the IF (if used) or AF Binals are not pnaent at the 
input to the analysis equipment, check the appropriate cables 
and/ or cotmector^ (Especiatly verify the wirinf of [Rating 
connector for J3 AF OUT on the receiver rear panel. 

Using the remote oonliriUert manipulate receiver functijoiu. (Refer tO' ParagTaph 3,3.3.2 
for remote control operatian.} If the Reedver does not pespond to commands from 
the remote eontiolier, cheek cables and connections, especially the maring coimector 
for A6A1 Wl J 1 on the iteriver rear paneL 

Once satefaeioiy results have been obtained in step? j throuEh the Receiver System 
Interface CtKck is compieie and the system ts opeiationai. 

3.3.3 LOCAL/REMOTE Control Seketion 

There are two possible eontrol conditions for opeiatlon of the RA6790/CM HF Receiver^ 

[n the liist or LOCAL control condition^ the receiver functions are controlled by selecting modes, 
levels^ bsndwidths, etc., using controls physically moiaited On the Reoedver itself. In the second or 
REMOTE control condition, the ftmctijons are selected by using a coded message sent by a temoie op- 
erating termijwj. It should be noted that when tho Receiver is placed in the REMOTE condition, 
the controls on the Receiver ilsdf non-functional. Deteiminadon of which condition the Receiver 
ts in (Le, LOCAL or REMOTE) can be made idmpiy by checking the lower-right comer of the re- 
ceiveris mode LCD. If the Recoiwr b in REMOTE, the word REMOTE will be displayed. If the 
Receiver ts in LOCAL, no word wfll be displayed. Switching between the two conditiona ts achieved 
by preising and releasing the LOCAL/RE.MO^ pushbutton switch on the righthand keypad. 

3 J.3.1 LOCAL Contra 1 Opemilon 

The following procedures aft to be used to operate the RA6790/GM HF Receiver in the 
LOCAL control condition; 

a. Ensure that aU desired options have been mstaiUed and that the Receiver Options 
Installation Chec^ has been petfomaed in accordance with F^gimph 3.3. L 

b. Tum POWER ON switch to ON position. Indications that the Receiver is energized 
Include: 

(1> Edgelight lUuminated. 

(2) Some data shown in Liquid Cr^Ttal Displays (LCD's), 

(3) Sounds in audio device (headphones or speaker). If Receivier does nor energize 
when POVpfE R suhtch is toggled, refer fo Section V of this mantial 

G. Establish LOCAL control. Momeniarily depress the LOCAL/ REMOTE pushbutton 
switch on the cishthand Steyp-ad while observing the tower-rishr comer of the mode 
LCD, Depress the switch again. Note that ihe display wiD show the wonJ REMOTE 
on alternate pressings of the switch, while REMOTE disappears on alternate pmsinES. 



Change 3 
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When the Receiver is under LOCAL the word ttEMOTE is not shown in the 

ir the word R£MOTE cannot be alternately djsi>laye4 ^d erased, refer to 
Section V of this manual. 



d. Initialize the Receiver. The RA6790/GM iReceiverhas a built-in capability to self- 
determine the values of the IF bandwidth fillers instdlcd> and to assign these filters 
to particular bandwidth pushbuttons (BWI through BWS on the lelthand he>^pidy. 

These bandwidth assignments normally rtsuU in the narrowest bandwidth filter being 
assigned to the BW] pushbutton with increasingly wider bandwidths being assigned to 

BW3^ etc. in ascending order This assignment process is done as a pan of 
receiver iniUalkation. (The remainder of the initialization process is a series of Built- 
In-Test-Equipment (BITE) checks which are addressed in Section V. Do not be 
concerned with BITE at this time.) 

To initialize the Receiver; 

(1) Press and hold the LOCK pushbutton switch on the righthand keypad. 

(2) While holding down the LOCK pushbutton, press the AM pushbutton switch on 
[he lefthaiid keypad. 

(3) Release both the LOCK and AM pushbuttons simultaneously. The normal indica- 
tions that the Receiver is In the initiaiizatlon process are: 

(a) The word REMOTE will appear in the Mode LCD. 

(b) The frequency LCD will begin dis-playing a scries of rapidly dwiging digits 
in both the FREQUENCY and BFO portions of the display. 

(c) Rapidly changing sounds and tones in the audio device (speaker or headset). 

Id) Changing modes and Levels in the mode LCD. 

Indication that the [nifiaiization process is complete isobfamed by ob^ivihg the word 
RE.MOTE in the mode LCD, When REMOTE is erased and the Receiver returns to the 
displayed values that were present prior to the initializafion process, the process is - 
. complete. (NOTE: The InitlaliiSTion process lakes approximately one minute to 
comple te.) If during the process the display stops changing and a two-digii; number 
apptire ind rrtnains jp the FREQUENCY LCD, BrTE has detected a problem in the 
Receiver. Refer to Section V of this manual. 

e. Select Desiied Frequency (00.500000 MHz to 29.999999 MHs), There are two methods 
for selecting any desired frequency. The fii^t of these is to enter the frequency digits 
directly using the ENTER pushbutton switch and the numetal pushbutton switches on 
the nghihand keypad. The second is ro select a tune race and manually tune to the 
desired frequency using the manual tuning knob. The procedures for each of these 
methods arc a$ follows: 

i i > Direct Entry: 

(a) Momentarily depress and release the ENTER pushbutton switch on the rlghthand 



keypad. 
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(b) Starling with the leftMitd digiE <)f the d«irtd frequency, momentaiiLy depress 
then release the corresponding numeiai pushbutton switch Oh the righthand 
keypad, 

NOTE 

Frequencies Eeu than 1 0.0000 MHz require an initial 
zero (0) digit entry. The decimal point will automaticalLy 
appear in the display without a dedmal point entry from 
the operator,. 

EXAMPLE J ; 

Desired Frequency; 14.2SI-4 MHz 
Keystrokes Required: 

ENTER 

1 

4 

2 

5 

I 

4 

0 

0 

Resulting Display in FREQUENCY LCD: 1 4.2$ 1400 



EXAMPLE 2i 

Desired Frequency: 3.75 MHa 
Keystrokes Required: 

ENTER 

0 

3 

7 

$ 

0 

0 

0 

0 

Resulting Display in FREQUENCY LCD: 0$.7$0000 
EXAMPLE 3: 

Desired Frequency: 0. 57 mHz 
K eystrokes Required: 

ENTER 

0 

0 

5 

7 

0 

0 

0 

0 

Resullins Display in FREQtfENCV LCD: 00.570000. 
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(2) Manual Tunins^ 



Eiuure that the wor; LOCK ii nfic present in the mode LCE>, If it is present, momen- 
tarily depress then release the TUNE RATE ptishbutton switch on the rishthand 
keypad. The wpr<l LOCK should disappear. If LOCK cannot be removied from the 
display, refer to Section V of this manual. 

r Select Tune Rare. This is accomphshcd by alternate depressions of the TUNE RATE 
pu^hbution switch. Observe the diJU side of the Mode LCD, One of three displays 
should be present under the word TUNING: SLOW, FAST, or no display {tefer to 
Paragraph 3.2.9). These three displays correspond to three rates of chanje of frer 
quency caused by loratipn of the Manual Tuning Knob as follows: 

No display: Fine tunings small tncremenial ohaitge bs knob is rotated. 

SLOW ; Slow tuning^ faster than fine tunme. 

FAST: Fast tuning, Largest incremental change per knob rOtaiicm. 

Rotate Manual Tuning Knob to desired frequency champng tune rates as desired. 

EXAMPLE: 

Receiver is set at 20,179000 MHz, and the desired frequency is lOJSiOOOMHz. 

(1) Select FAST tune rate. 

(2) Tujw to approximately lO.S MHa, using manual tuping knob, 

(2) Select SLOW tunc rate. 

(4) Tune to approximately 10,S5 MHz using Manual Tuning Knob. 
f5) Select fine tuning race. 

(6> Tune CO 10.853000 MHz uxing Manual Tuning Knob. 

g. Select DciEction Mode, f AM, CW, USB. LSB, ISB U/L, FM), Detection modes am 

selected by momcnuiily dep»sstng and then releasing the appro priate pushbutton switch 
on the lefthand keypad. A discussion of operation in each mode follows. 



t ] ) Depress and. release the AM pushbuiLOn switch. Indications that the Receiver Is 
in the am mode are ■ the word AM under jMODE in the Mode LCD: a one or two 
digit number next to BW KHZ In the upper right comer of the Mode LCD. 

If unable to achieve these indications, refer to Section V of this manual, 

f2> Select desired IF bandwidth jfBWl through BW5), IF bandwidths range from 
narrowest (BWl ) to widest fBW5>, with valuta of the IF bandwidth ntTera 
actually installed in the Receiver. To select a bandwidth, deptess and release 
one of the bandwidth selection pushbutton switches (BWl through BW5>. The 
bandwidth of the filter selected wiU appear next to the BW KHZ words In the 
mode LCD. If no number appears for a particular bandwidth then either no filter 
has been jnsialled for that position or there is a prohletn with the Receiver. 



h. AM. 
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NOTE 

If a fui! compUmcnT of (liters (7) h« Veen in$[a]]ed ind 4 no-number 
bafidwidth appeir;, re-initSaliziC the Receiver If the cpfiditlon per 
sistSi refei: to Section V of this mari ual. If less than a fuU coinplehieni 
orriiccis (less chan 7) has been instiled, the no'^ruimber condiiian i^n 
one or more bandwidths is normal and should be disre^ded except 
to ensorc (hat, for operating, a band'wfidlh with a number displayed 
must be selected.' 

(3) Select Gain Contfol (ACC, MAN, SHORT, MED, LONG). There are three choices 
for IF Gain Control- 

(a) Automatic (AGC) 

(h) Manual ' 

(c) Automatic with Martuat Threshold 
A discussion of these choices follows. 

i. Automatic ( AGC). AGC automatjcally establishes and maintajins a desirable [F si^al 
level. Through the use of operator selectable response times, it also establishes the dme 
it takes for the ACC circuitry to respond to IF signal level changes. To select AGC; 

(1) Observe the mode LCD under the word AGC. If the word MAN is displayed, 
rtio-nnentarily press and release the MAN pushbutton switch on the lefthand keypad, 
the word MAN should disappear. In addition^ another word (LONG, MED, or 
SHORT) should be displayed under ACC on the display. 

(2) Select The response time by depressing and releasEng the defied pushbutton switch 
(LONG. MED, or SHORT) on the lefthand keypad. The Receiver is now under 
automatic gain control. 

Manual . Manual gain Control aUows the Operator to set a desired IF signal level,, and 
disables the automaTje response and adjustments to changes in. IF signal level. To seieet 
manuaj gain control: 

( I ) If The word MAN is not present under the word AGC on the Mode LCD, momentarily 
depress and release the MAN pushbutton switch on the lefthand keypad. The word 
Man will appear on the display. 

(1) If under the word MAN another word (LONG, M£D, or SHORT) is present, momen- 
tarily depress and rc lease the pushbutton swirch on the lefthand keypad which 
corresponds to [he displayed word. Once the word MAN is the only displayed word 
under AGC on the mode LCD, the Receiver is under manual gain control. 

(3) Observe the level meter display in the upper left comer of the Mode LCD. If the 
word RF is displayed proceed to (4). If the word AF is displayed, momentarily 
depress and release the METER RF/AF pushbuttons switch On the lefthand keypad 
to change the display to RF. 
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(4-> Once RF is displayed in the mode LCD and the Receiver is under m^mial gain 
controL the IF GAIN potentiometer may he adfus^ted to the desired signal level 
by rotating the knob whiie observing the RF level indication on the meter in the 
mode LCD. 

k. AGC with Manual 'Hiresholdn This gain control capability allows the operator ID 

manually set the desired LF signal level which the ACiC automatleallv maintains. Response 
times are operator seiectabLe through the LONG< MED or StfORT pushbutton switches 
On thelefthand keypad. To select AGC with mamial threshold: ■ ^ 

Select manual [F gain control as directed in j. 

(2) Set desired signal level as desired according to j (4). 

(3) Momentarily depress and release the desired response time pushbutton switch 
(LONG,. MED Or SHORT) on the terthand keypad- 

The Receiver 1$ now under AGC with manual threshold control. Indications that the 
Receiver is Ln this condition are: 

la) The word MAN is displayed under the word AGC in the mode LCD. 

(b) The word LONGn. MED or SHORT is displayed under the word MAN in [he 



1. CW. Select the CW mode by depressing and releasing the CW pushbutton switch. 
Indications that the Receiver is in the CW mode are: 

(a) The word CW under MODE in the mode LCD. 

Cb) The appearance of digits utwler BFO KHZ on the FREQUENCY LCD. 

Select BFO (Beat Frequency Oscillator) Frequency (— S-O, 0>+8,0 kHr). The BFO m*y 
be operated in cither of two conditionB: 

(a) BFO - adjustable 

(b) BFO CENTER ^ non adjustable 



m. The BFO condition allows the operator to tune the BFO manually to achieve the 
desired audio frequency for received CW signals. The BFO CENTER condition allows 
the operator to zero-beat (fine Dune the Receiver to the exact RF) the incoming CW 
signal. To select BFO Frequency (adjustable): 

( 3 ) Observe the BFO kHz portion of the FREQUENCY LCD. If a three digit number 
and a “e'" or " - sign is displayed proceed lo step 2. If a single zero preceeded 
by a “ + ’’ sign is displayed^ cnomentarily depress and release the BFO CENTER 



mode LCD. 



NOTE 



BFO functions can be contioUcd by the opeiator 
only in the CW mode, and are disconnected from 
their controls in all other modes. 
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pu 5 ht>i^tton $wiTch an the righEhand keypad. This should cause the dt^lay to^how 
3. three digit number preceeded by ci ther a “ + or " sign. 

(2} Observe the inode LCD and note the display under the word TUN[NG, If the ward 
BFO a displayed, jirDceed to step 3. Tf iheic b no word displayed under tunings or 
if SLOW, FAST, or LOCK is displayed, momentartiy depress and then release the 
BFO pushbutEOrt switch on the righthand Iceypad, The word BFO should now be 
displayed under the word TUNING on the mc^e LCD- 

□] Rotate' the manual tuning knob while observing the BFO KHZ portion of the FRE- 
QUENCY LCD. The numbers displayed shgiUd change as the knob b rotated. 

[4) Select the desired BFO Frequency (+5.0 kHz to -S.O kHili either by watching the 
BFO KHZ display while toEating the knob until the desired BFO Frequency is 
attained, or by iistening to the audio signal while rotating the knob untU the desired 
audio frequency is heard 

. To select BFO CENTER (for zerfrbeating the incoming sJETtal): 

£l ) Observe the BFO KHZ porrion of the fre-quency LCD- If a single zero preettded 
by a “ + " sign is displayed, proceed to step (2). If a Three digit number preceeded 
by a “ + " sign is displayed, momentarily press and then release the BFO CENTER 
pushbutton switch on the righthaud keypad. A single zero preceeded by a " + 
sign should now be displayed 

(2) Observe the mode LCD and look under the word TUNING, tf there is no word dis^ 
played under TUNING or if SLOW or FAST are displayed, proceed to step (3). 

If either the woid LOCK or the word BFO is displayed, momentarily depress and 
ihen release the TUNE RATE pushbutton switch on the righthand keypad. The 
word LOCK or BFO should disappear. 

(3) The incoming signal may now be Hine^tuned by slowly rotating the manual tuning 
knob until Che audio tone from the signal js nulEed' 

(4) Momentarily depress and then release the BFO CENTER pushbutton switch and 
observe that a three digit number preceeded by a ''* + ^ or " sign appears in the 
BFO KHZ portion of the FREQUENCY LCD. 

(5) MonneniaiiJy depress and then release the BFO pushbutton switch on (he righthand 
keypad. The word BFO should appear in the mode LCD. 

(b) Slowly rotate the manual tuning knob until the desired BFO Frequency is obtained. 

(7) Momentarily depress and then release the LOCK pushbutton switch On the righthand 
keypad. This disables both the manual tuning and BFO adjustment functions 
preventing Loss of the signal If the itianual tuning knob is inadvertently rotated. 

c Setecr IF bandwidth as outlined in. h. (2). 

(^) Select gain control as outlined in h. (3), 
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o 



US& at LSB 



(1) Select e Ether upper sideband or lower 5^idd>and mode by momentarily 
depressing and then releasing the appropriate (USB or LSB) ptish- 
button switch an the lefthand keypads Either USB or LSB should 
appear under the word MODE on the mode LCD» 

X2) AU other lunctlons in USB or LSB are identical to the AM mode 
(except for IF bandwidth, which is fixed in either the USB or LSB 
mode). 

p, [SB U/L (available only if ISB option AS assembly Is installed)^ 

(Li Select the independent sideband mode by momentarliiy depressing 
and then releasing the ISB U/L pushbutton switch on the lefthand 
keypad. The word I-USB or 1-LSB should appear under the word 
MODE on the mode LCD» Subsequent depressing and releasing of 
the ISB U/L pushbutton will alternately display I-USB or I- LSB, 



tU Select the FM mode by momentarily depressing and then releasing 
the FM pushbutton switch on the lefthand keypads The word FM will 
appear under the word MODE ira the mode LCD. 

(2) Other functions are identical to those of the AM mode, 

r+ Forced IF Bandpass Filter Bandwidth Setup 

In case BITE results are unsatisfactory, the forced IF bandpass fitter 
bandwidth setup can be initialized by simultaneously depressing the 
LOCK and ISB U/L pushbutton switches, and observing the AUX 
indlcato<r displayed in the MODE LCD+ This process accesses RAM with- 
in the microprocessor circuit card assembly (A6A2) for loading of the TF 
bandpass filter bandwidth complement. It should be notedj howevert that 
this setup Cannot be acCompEi^edl during the BITE routine,. In addition, 
the setup can be terminated (If desired) before ail seven filter slots FLl- 
FT.7 have been changed, and when all seven filter slots have been loadedt 
the AUX indicator will go off (disappear) automarically, thus, disabling 
any further changes and resetting the receiver to normal operation. 



NOTE 

If the I5B option is not Installed^ 
depressing the ISB U/L pushbumon switch 
will have no effect on. receiver operation. 



(2) Other functions are identical to those of the AM mode. 



NOTE 



Each sideband is independently controlled 
In this mode. Therefore separate AGC 
settings are passible for both I-USB and 
I-LSB, 



q. FM, 



Change 3 
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NOTE 

Entry of symmetrical filters is accom- 
plished using the 0-9 numeral pushbutton 
swLtche5> in 100 Hz steps^ delimited with 
the ENTER pushbutton switch. For 
ejcample, to enter a .U kHz ^^^00 Hi} filter^ 
the "ili" and "ENTER" pushbutton switches 
would be depressed; to enter 20 kHz, the 
"2", "0", "0", "ENTER" pushbutton 
■ switches would be depressed 
(200 X lOO HI = 20 kHi}* 

(a} Depress and release the appropriate numeral pushbuttdni 
switches (0-?) on the righ^^>nd keypad, then depress and 
release ENTER pushbutton switch. 

NOTE 

In the case of blank filter slots, load by 
depressing the ENTER pushbutton switch 
only* 

C2) U5B and L5B Filter Entry 

(a} Depress and release USB and/or LSB pushbutton swItchCs} on the 
left-hand keypad, and observe AUX indicator displayed go off In 
the MODE LCD* 

NOTE 

In the case of blank filter slots, load by 
depressing the ENTER pushbutton switch 
only. 

(3) Terntinating Forced IF Bandpass Filter Bandwidth Setup: 

fa) Depress and release TSB U/L pushbutton switch on the left-hand 
keypad* and observe AUX Indicator displayed go off in the 
MODE LCD. 

3, 3. 3. 2 RE.MOTE Control Operation (Serial Asynchronous- Interface) 

If the Receiver is equipped with the opiional Afi'Al remote control interface 
assembly, the Receiver may be operated by a remote-control device. Before attempt- 
ing to operate the Receiver in the remote operating Condition, it is recommended that 
the operator be thoroughly familiar with operating the Receiver In the local operating 
Condjiion Crefer to Section III, Paragraphs 3-.3*3 and 3+3+3*!)* "Hands-on" OKperience 
working with the Receiver in the local operating Condition provides the oiperatOr with a 
working knowledge of receiver Capabilities, signal optimlaation, and Control interaction. 
Such knowledge Is essential to obtaining iatisf actory remits when cofiirolling the 
Receiver from a remote location* 



Change 3 
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The fninimum considerations when discussing RA^790/GM HF Receiver 
remote operation are; 

U) Remote Control Data Character 

t2) Remote Control Device 



Change 3 
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(3) Input/OiiiJKJT Elcctiidil Interface 

(4) Remote ContioE Commands 

(5) RA6790/CM HF Receiver responses to remote conlroi comfflands. 

(6> Funcdons ujiic[ue to the remote control ofrerating conditiori. 

Each of these c onsiderations is actdiessed in a. foUowinj paFapaph, 
i. Remote Control Data Character^ 

The data thaiacter used for remote control is the standard ASCII asynchxortous format 
which consists of a start bit, seven data bits (one ASCII Character), a parity bit, and 
two stop bits, Bgure 5-1 shows the data character format, and Table 3-1 lists standard 
ASen character codes. 

b- Remote Control Device. 

Any remote-control device fterminaJ, receiver control panel, etc.) which jenerntts and 
accepts the standard ASCfl asynchronous format may be used to control the Receiver. 

NOTE 

Due to the wide variety of possible contiol devices, the 
discussion on remote oontroi commands addresses A^CIl 
oharaccers rather than on specific controi pushbuttons, keys, 
or switches. Similarlyt the discussion on HF 

Receiver responses to remote-cCmiroE commands addresses 
the ASCII characieis sent back to the controller, rether than 
on specific displays generated by (he receipt of ihtrae responses, 

c. Inpvt/Output Electrical Interface. 

The inpul/ouiput electrical interface consists of the AbAl serial asynchronous interface 
assembly which connects to the remote control device throitjh the A6A1 WU 1 Connector 
(type MS3723-03R-1 626N) on the receiver rear panet. The irtterface, which provides 
separate lines for command input and monitor output data, allows up to ten f 10) Receiveis 
to be placed on a common, parallel, input/output bias. The command receiver meets ihc 
specifications of RS423,. RS4-Z2 and MIL-STD-lSS-1 14, and is also operable with WIL-STD- 
I S8C or RS232 compatible rernoie control devices. The monitor transTnittrr meets the 
spcdfications of RS423 and MIL STEM SS- 1 \ 4, and is operable with MIL-STD-188C or 
RS232 compatible devices and may be strapped for RS422 unipolar operation. Interface 
selection, receiveT address baud rate selection, and parity odd/even seiediion wiring 
instructions are discussed in Section 13. Paragraphs 3.3J.2 and I.3.4.S. 
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Start Bit 



ASCII Dat3 Bit 0 



'ascii Data Bit 1 



ASCII Data Bit 2 



ASCII Dati Bit 3 



ASCI] Data Bit 4 



ASCII Data Bit 5 



ASCII Data Bit 6 



Parity Bit 



Stop Bit 



Stop Sic 



Figure 3-3- Dila CHaracter Format 
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TABLE 3 1. ASCn CHARACTER CODES 



ASCU 

QiaractBT 


Octal 

Code 


D«cimal 


Ascn 

Character 


Octal 

Code 


Decimal 

Code 


NUL 


00 


0 


SP 


40 


31 


SOH 


01 


1 


1 ‘ 


j 41 


33 


STX 


02 


3 


b 


■ ■ 42 ' 


34 


ETX 


03 ' 


3 


# 


43 


’ 35 ■ 


ETO 


04 


4 


s 


44 


36 ‘ ■; 


ENQ 


05 


5 


% 


45 


37 


ACK 


06 


6 


& 


46 


3S 


BEL 


07 


7 


1 


47 


39 


BS 


LO 




( 


50 


40 


HT 


n 


9 


> 


51 


41 


LF 


]2 


10 


* 


51 


42 


VT 


13 


11 


■h 


53 I 


43 


FF 


14 


12 




54 


44 


CR 


15 


13 


■ 


55 


45 


SO 


16 


14 


. 


56 


46 


SI 


]7 


15 




57 


47 


DLE 


20 


16 




60 


48 


DCl 


21 


17 


1 


61 


49 


Dc: 


21 


IS , 


2. 1 


62 


50 


DC3 


23 


19 


3 


63 


SI 


DC4 


24 


20 


■ 4 


64 


51 


NAK 


25 


21 


5 


63 


53 


SYN 


26 


■%1i 


6 


66 


54 


ETB 


27 


13 


7 


67 


55 


CAN 


30 


14 


& 


70 


56 


EM 


31 


15 


9 


71 


57 


SUB 


31 


Id 


n 


71 


58 


ESC 


33 


27 


i 


73 


59 


FS 


34 


18 


< 


74 


60 


GS 


35 


19 


= 


73 


6S 


RS 


36 


30 


> 


76 


62 


US 


37 


31 


? 


77 


63 
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TABLE 3-L ASCH CHARACTER CODES 



Asca 

1 Character 


Octal 

CoBe 


Dccsnal 

CoHte 


Ascn 

Character 


Octal 

Code 


DEcimal 

Code 


<s 


100 


64 


(AtKBt) 


140 


96 


A 


101 


65 


a 


141 


97 


B 


10-2 


6$ 


b 


14: 




C 


103 


67 


c 


143 


99 


D 


104 


6a 


d 


144 


ioo ’ i 


E 


lOS 


69 


e 


14S 


lOl 


F 


10£ 


70 


f 


146 


102 


G 


t07 


71 


S 


147 


103 


H 


no 


72 


h 


150 


104 


[ 


in 


73 


i 


151 


105 


1 J 


1 12 


74 


j 


152 


106 


. K 


lU 


75 


k 


153 


307 


; L 


U4 1 


76 


1 


154 


103 




US 


77 


m 


155 


109 




U6 


7a 


rt 


156 


no 


0 


in 


79 


O’ 


157 


! 11 


P 


i:o 


SO 


P 


160 


112 


Q 


in 


ai 


q 


161 


113 


R 


1 


&2 


r 


162 


114 


5 


i:3 


S3 


$ 


163 


115 


T 


124 


S4 


t 


164 


116 . 


C 


i:5 


S5 


V 


165 


117 


V 




S6 


V 


166 


ns 


u- 


i:7 


S7 


w 


167 


119 


X 


IjO 


aa 




170 


120 


V 


m 


89 


y 


171 


121 


z 


132 


90 


1 


172 


122 


[ 


133 


SI 


{ , 


173 


123 


/ 


U4 


92 


■ 


174 


3 24 


] 


US 


93 


1 


175 


125 




136 : 


94 




176 


126 ' 




137 1 


95 


DEL 


177 


L27 
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i. CAAifoH Cantmud;;. 



If^ foi e3caftiiple,i a Receiver has been designated receiver number iutd the mating con- 
nector for AdAlWUI ha 4 h«n wired accordingt^n then to remotely control receive number 
99 H the foUowins command siring (ASCII format) must be sent from tlic remote conirol 
device to rhe Receivers 

S99S2CR 

The charter alerts aU Reoerveis on the common bus that an address command b coming. 
■'99^' alerts receiver number 99 that all subsequent commands^ when they come, will be ' ^ ■ 
specifically addressed to it until another character is received. '’'S2" ii a atams command 
which tells the Receiver to $er itself to the remote operating condition^ and "CR''' ts carriage 
return which is the UnaJ character Sent to the Receiver in each command string. [CR is 
inlerpieied by the Receiver as an "execute^' instruction, and causes the Receiver to cany 
out all commands m the strings tn thrs cast “set up for remote control."} 

The other status (3) commands which may be used to follow "S99'” are: 

51 Set Receiver to locsd ccmifo! 

52 Set Receiver to remote control 
Sj Initiate BITE sdf-lest sequertce 

54 Terminate BITE self-test sequence 

55 Report bandwidth of instailed IF filters 

56 Report BITE resul ts 

57 Forced bandwidth, setup (discussed in Section V) 

SS Enable remote AGC dump 

S9 Inhibit remote AGC dump 

Status commands may be sent to only one Receiver at a time since some of the status com- 
mands will result in monitor data being sent bach to the remote-conirol device from the 
Receiver. 

Once the Receiver has been set for remote operation by the “S2" command, the next step 
normally is to Ini bale the BITE Sielf-iesi sequence by sending “S3” (quotation marks are used 
here ['or clarity only and arc not part of the S3 enmmsnd). The BITE routine requires approxi- 
mately One minute to complete. After the BITE routine is complete, Ure “S6" command 
will cause the Receiver to report its findings. The “S5” command wiU then report a list of 
IF fi leer bandwid ths. These bandwldths should be compared with the Receiver configuration 
chart to determine if the filters are working properly, [f the Bite report displays an error 
code number, refer to Section V of this manual. Note that once a particular Reoetverhas 
been addressed by the “SNS2" command (N is 99 in this case)^ subsequent commands (£3 
Of S6 or S5) to the Receiver need not be prefixed by the "SM” (Receiver address). A 
typical command String normally sent to ini ci are remote control operation ts illustrated in 
Example L 

EXAMPLE ] : 

1st entry : S99S2CR - Sets receiver 99 for remote control 

2nd entry: S3CR - initiates BITE self-test routine in receiver 99 
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3rd entry! S6CR - reque$rs BITE routine resuits from receiver 95 

^xh entry: 55CE. - requests values of IF fracdwWth fiJters found in receiver 55 



(Commands '"55" and "'SS" ivilJ result in data responses from the Receiver to the remote 
control deviceJ 

5“ entry: 57CR - this command is used to force a particular IF bandpass filter 

bandwidth complement in the receiver* Ailowabie codes are L for lower 
sideband (LSQ)j U for upper sideband (USBjj N for noncr and bandwidths up 
to 20 kHi (in kHz) with a resolution of 100 Hz* Symmetrical bandwidths (in 
IcHa) are terminated with a cofnma. The string may contain all seven IF 
bandpass filters (FL1-FL7) bandwidths or it may end early with a carriage 
return (CR), Filter slots not entered will not be altere^i by the S7 
Command. A typical command is as follows: 



S7LUI.7,*^^,N^.2,(LF) 



The preceedlng command sets up the following: 



Filter Slot 



Filter/F unction 



FLI 

FL2 

FL3 

FL3 

FL6 

FL7 



Lower Sideband (LSB) 

Upper Sideband (USB) 

1-7 kHz (Symmetrical) 

400 Hz (SymmetircaJ) 

None 

3.2 kHz (SymmetircaJ) 
Unchanged from previous setting 



6th entry: SSCR ^ this command causes all subsequent Commands containing receiver 

data to cause an automatic AGC dump* 

"til entry: - S9CR - this command causes the AGC dump to be disabled* This would he 
used when free tuning the receiver by remote control* 



Two additional commands will result in data responses from the Receiver to the 
remote-control device* The commands are called monitor commands and instruct the 
Receiver to report certain specified data on receipt of the command* The monitor 
commands are (for -^roup") and "T' (for "Talk'-). 



EXAMPLE 2: 

The cornmand S99CCR wili result in all of the following data (depending on mode) being 
sent from receiver 99 to the remote control device in the order indicated* 



RF Frequency 
Detector Mode 
Cain Control Mode 
IF Bandwidth 
BFO Frequency 
IF Attentuation 
Status 



Change 3 
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(Th« actual in^ormatiion seat by the Receiver and its format Is shown in the discussion 
on RA6790/GM HF Receiver responses to remote Control Commands*} 

"T' commands result in selected data being sent back to the remote control device* 

EXAMPLE 3i 

The cornmands $99 TFCR wUJ result in only frequency and summary -status data being 
sent to the remote control device* 

"T" commands include: 

TF - requests frequency data only* 

TD - requests detector mode data only. 

TI - requests IF bandwidth data only (non-functional in 15& mode)* 

TM ^ requests IF gain control mode data Only* 

TB - requests BFO data only (functional only when Receiver is in BFO variable). 

TA - requests IF gain Control attenuation data only {functional only when Receiver is 
under manual IF gain control or AGC with manual threshold). 

Several "P' commands may be sent to the Receiver at once by listing the desired infor- 
mation characters after only one ”P'. 

EXAMPLE 

$99TFDICR would result in frequency detector mode* bandwidth and summary status 
information being sent back to the remote control device. 



Change 3 
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The follawin; comEnajidi ciuse the Re-ceiver to drange operating pflranieWrt, but do hot 
losuli in data mponses to the remote control device. Therefore^ more than one Receiver 
may be addressed at once by inserring commas (in ASCII fomiat) between the receiver 
numbcre, 

EXAMPLE S: 

The commands S93J4,27,F5CR would result in receiver number 99, and 27 being 
set CO a frequency of QS.OnOOOO MHi. ■ ' . . 



Once multiple redcivers have been addressed in chU estampte, two 
things must be remembered: any subsequent parameter efiange 

coinrnand pieocdine the next S will result in that pammeter being 
changed on all receivcTS addressed (in die example, receiver numbers 
' 99, and 27); (2) A status or monitor command may not bo Sent 

before ihc next sine* more than one Receiver cannot respond or 
the bus at the same time. If a status or monitor command is sent, the 
command is simply ignored. To change only one receiver's operating 
parameterls] or to send a status or monitor command, the desired 
Receiver must be readdressed individually (S99 or SI 4- or S27 in 
Example S). 

Frequency Selection, The command b in the format FN where M is used to seieci the 
Receiveifs) operating frequency. The frequency command may specify the desired 
firequrncy down to i Ha. ForexampEe, the command F&3.41S926 would tune the 
Receiver(s) to 3.415925 MELz. If an exact frequency is not required, the leading aitd 
Trailing aero$ may be eiiminaTed. The command F34 woi4d tune the Receiveifs) lo. 
3,400000 MHa. Note That in both cases 3 decimal point is required to indicate MHz. 

[f an exact multiple of t MHz is desired fas in Example 5), “P' follpwtd by the desired 
MHz number (as in Example S) may be sent withoui a decimal point. This wj]] tunc the 
addressed receiver to the exact whole multiple of I MHz specified. 

[>etector Mode Selection. The desired detector mode is selected by sending the command 
DN where N is the desired detector mode as follows; 

Dl -AM 

D: - FM 

D3 - CW with variable BFO 
[M -CW with BFO CENTER 
D5 - IS B (if IS B option is installed) 

Dd - LSB 

D7 ^ USB 

BFO Offset. The BFO offset frequency maybe set by sending the Command BN where N 
indicares The offset frequency In kHz. For example, the command B+l .82 will ret the BFO 
offset l,S2 kHz above the center frequency; B— 4.55 wil] set the offset 4.$5 kHl bdoiw thc'*- 
center frequency. 

Bandwidth Selection- The desired bandwidth ts selected by sending the command IN 
where N indicates the fOter bandwidth in kHt, For example, the command 13.24 would 



NOTE 
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Mieci The 3.24 kHz ftlter. If a command is received that does not match the filter in 
the Receiver^ the Receiver wilt auiomaticaJiy setecc the closest filter. For example, 
the command H, will select the 6.S kHz tiUcr. Note that the decimal point is used 
to indicate kHz. 

Gain Control Mode. The desired gain control mt^e is selected by sendine MN where N 
is-the desired gain control mode as follows" 

M I Selects short ACC lime constant 

M2 Selects medium ACC tune constant 

M3 Selects long AGC time constant 

M4 Selects maniiaJ gain control 

Ms Selects short AGC with manuaDy set threshold! 

Selects medium ACC with manualiy set threshold 
M7 Selects long AGC with manually set threshold 

Manually Set Gain Control. The Receiver will respond to remote commands to set a 
manual gain. The receiver IF gain is controlled by adding attenuation (from 0 to a maximum 
of 120 dBj to the ampljfief circuit. This feature may also be used En conjunction with the 
AGC operation to establish a mmimum threshold level for the AGC. Tlie command for 
setting the level is AN whem N represents the approximate amount of attenuation (N X0.8 
in dB) to be added to the circuit. For exairjpl*^ the command A3 would add approximately 
3 dE of attenuation lO the amplifier circuit; A104 would add appTOKimately BO dB of 
attenuation. 



EXAMPLE d: 



The command : S99F2 . 3 5D3I i , SM 5 AS5 would result in receivernumbe r 99 to be 
set to the foLtowing pammeiets: 



Selected Receiver: 
Frequency: 
Detector Mode: 

IF Bandwidth: 
Gain Control: 
Attenuation: 

BFO Frequency: 



99 

02.JSOOOO MHz 
CW with vaiiabie EFO 

Closest installed IF bandwidth filter to 1,5 kHz 
Short ACC with manually set thrrsbpld 
Thceshoid of approximately 40 dB 
1.70 kHz below center frequency 



e, RA6790/CM HF Receiver Responses to Remote Control Commands. 

Status commands “S5’‘ and and monitor commands *'G” and “T" request data to 
be sent from the Receiver co ihe remote control device. This data, is cbiairicd aod [Tans' 
milted when the command ffol lowed by a CR5 is sent to any one receiver addreis. The 
format of the response depends on the data requested. 

triggers a data stream in the following format: 



BWfFLH. BW(FL2k FWfFUL BWfFL4), BW(FL5>, BWFL6T BW(FL7> where BW 
is ibc bandwidth in klLohertz and FL 1-FL7 is the filter slot chcckcd- 



EX AMPLE 7: 

The command S99S5CR might obtain the following response: 
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L,Uj.6.i,.:,7J6 when: 



L — Lower sidebajud filter in ftlter slot FLl 
U — Upper sideband filter in filter slot FL2 
L6 - 1.6 Icflz filter in filler sJol FL3 
,5 - SCO Hi filter in filter slot FL4 
. * - No filter in filler aloi FL5 
2.7 - 2.7 kHi filter in filler slat FL6 
16 ^ I S kHi filler in filter slot FL7 

■'S6" triggers a data stream in one of two formats as follows: ' ' 

lOKNCR^^ where N is the reoeh'er mimber anil CR ii carriage return. 

or 

;X,Y,ZhENDNCR» where X, and Z would represent the two digit BITE 
error codeSt N Is the reeelirer immber> and CR 1$ caitiage rctum- 

EXAMPLE S: 

:QK99 indicates that receiver 99 passed all BITE tests 

or 

:4, |7,33END99 indicates that receiver 99 found BITE eiror codes 4^ 
and 33. (Refer to S^olion V for cxplanatioin Of BITE error codes.) 

■'G“ triggers a data stTcam in the following format: 

F. D.M.L B, A. S where: 

F is receiver frequency in jMHz 
D is receiver deteciof mode 
Si IS receiver gain controE mode 
I IS receiver IF bandwidth 

B- 1 & BFO frequency (only ftmetionai in OV variable BFO mode) 

A is IF airemiation fonly funedonai with manual gain control or AGC with manual 
thrrshold) 

S is receiver siarus 



EXAMPLE 9: 



The command S99GCR might resutt in a risponse such as; F2.3SD3MSI1-3B‘I.7A55S2 
which indicates the following paTamcrers: 



Selected Receiver; 
Frequency : 
Detector Mode: 
Gain Control; 

IF Bandwidth; 
BFO Frequency : 

A Herniation; 
Status: 



99 

2.350000 MHz 
CW with variable BFO 
Short AGC with manual threshold 
L5 IcHz 

LTO kHz betow center frequency 
Threshold of t=40 dB 
Receiver is under remote control 
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NOTE 

Status itsponses differ from, status commaTufs- Refer to 
next paragraph. 

Siatus Response. The siatiis data ils sent as ihe last item in each mcmiwr response 
(“G^ or 'T1 from the Receiver. The status data is leiumed to the remotcnjonirol device 
in the foirnat SN, where N is a one or two digit number representin* the followinB 
conditions; ’ . . ■ 

0 Receiver is operatina in local control operating condition. 

1 Receiver is operating in remote control operating conditLon. ' 

2 Synthesizer is out cf h>ck- 

4 Receiver ts ut the override mode (discussed under Functions Unique to the Remote 
Control Operating Condition}. 

3 Last command sequence had character transmission error. 

] {j Last command sequence had data error. 

22 Lost data eTror in last sequence. 

If two or cnoie conditions are present, the numbers representing the conditions will be added 
together and transmitted as orie number. For example, O fl + 16) would indicate that the 
Receiver k in remote controt and last command sequence had a data error; 1 2 ( S + 4 + ! ) 
would indicate remote control, ovemde mode and character trajtsmisaion error. Note that 
same ruimhers are not valid, Le. 12 since override mode is impossible while in LOCAL 
controL. 

The next status response to be considered is "*TX" where X is the desired parameterCs) which 
trifflcrs a data stream in the following format l 

XVS where: 

X is the irfeniity letter of the parameter (F, D. M. I, 6. or A) 

V is. the value of the parameter 

5 is the sianis response 

.example m: , . . 

The command S9^TFDCR might obtain a response such as: .F2.3SD3Sl where: 

Frequency: 02.350000 MKe 

Detector Mode: CW with variable BFO 

Status: Receiver is in the muote operating condition 

f. Functions Unique to the Remote Operating Condtlion 

Override Mode. The remote control device mgy be used to command a Receiver to switch 
to the override mode, in override mode, some of the automatic operating features of the 
Receiver are disabled. This is, the first local oscillator is always tuned to 40.455 MHz above 
the entered RF frequency and the IF slot is selected remotely regardless of the type of filter 
installed. Therefore, the remote conirolier must decide whal the fEler should be used for. 
the type of detection mode to employ, and the BFO offset to receive a signal. For instance, 
in sideband detection with a symmetrical filter, the first local oscillator and BFO must be 
property offset lO correctly demodulate the signal- The remote controller also assumes the 
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nesponsdblitty for ensuring that the filter is insttilLed: in the selected si it, since an empty 
slot will cause a dead Teceiver. The tjvemde mcHie hlarlts the dbpky. In addition, over- 
ride signals can no I be handed off To the opera Tor, since the machine has no way of deciding 
[he difference between a sideband signal with virtual carrier offsat or a CW signal with a 
BFO offset. The override mode i$ invoked wjien both detector and t'andwidth ire sent in 
the same command with the = sign. Sending either without the equals stores > data but 
removes the Receivitr from the override mode and restores il to normal opero-tion. The 
Receiver wilt respond to the fotlowing ovenide commands fin the format SND-XI-Y 
where N i$ The receiver number, X is the mode scleetEon number, ant Y is the filter slot 
number): 

Mode Selection. The desired mode is selected by sending one of the following commands: 

D==l Selects envelope detector 
D=2 Selects continuous-wave detector 
I>=3 Selects freouency-modulatlon detector 
I>4 Selects ISB operation 

Note that these “D" commands differ from the noimel ''D" comma'ids and am unique to the 
override mode. 

Filter Seieetion, In the override mode the filters are selected accord ng to the filter slot 
number instead of the filter bandwidth. The command is I - N wht re N corresponds to 
the filter slot number. For esample, the command |"3 will select il e fUlcr inserted -in filter 
slotFL-3, 

example 1 1 : 

The command J9?D"3I"3CH, would result in receiver 99 being set t > the override mode 
using the CW detector and the filter installed in filter slot f L-3, 

To exit the override mode, an “IhT^ command is sent where "N" is (he desired bandwidth 
in kHz (not the filter slot number), and the ^ sign is omitted. 

NOTE 

When the Receiver is in the override Mode, both the 
MODE LCD and the FREQUENCY LCD are blanked. 

In addition, status command SI will be ignored by 
the Receiver. 
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SECTION IV 
CIRCUIT DESCRIPTION 



4.1 [NTRODUCTTON 

Section IV describes the theory of operation for the RA6790/GM HF Receiver. The 
theory traced pricndry rignaJ floMtr as jt progresses through, the various components of the Receiver 
and details the functiondl relationships of each ogmponeni to the signal Hovif. This section is divided 
into two main discussions: (1) Fnnctiona3+ detailmg^ the primary signal Clowes related to the 
Receiver’s operation; and (2) a detailed cireuit description Of ca^ aHCirtibly and the components in- 
cluded on each carl. Simplincd runctlonal block diagrams, timing diagrams and tables are used 
throughout the text to aid the technician in undeistanding the theoiy of operation to the circuit 
level. {Refer to Figure 4-L) 



4.2 FUNCTIONAL THEORY OF OPERATION 

The primary signs! from the antenna input, through the Receiver, to the audio output 
and secondary funciions as they are related to that primary signal Row are traced. For simpltfication 
and a basic understanding of receiver operarion, the fuitctions are divided into five majordivtsions 
[Figure 4-2)r Primary Signal (RF, IF and AF), Oscillator Sytithesiiers, Automatic Gaii] Control (AGO, 
Receiver Control, and Power Supply. AddiriDnaHy^ while not a ma^or signal processing section, a 
functional description of BITE is provided. 

The circuit card assemblies associated with the primary signal Qow iridude:' Al, A2, A3, 

A4 and AS. The second major division describes the operation of the oscillator synthesuers [circuit 
card aisembhes A7 and AS) from the first local oscillator signal to the ftrst muter, the second local 
oscillator lo the second mixer and rhe bear fre.c[uency oscQIator runction forCW operation. The third 
division is the operation of the Automatic Gain Control (ACC) which is contained primarily on circuit 
card asscrnbly A4 aJong with IF and AF compoitents. Some other AGC circuitry is located on A3 and 
A5- The fourth division, Receiver Control circuitry which is contained on the front panel and circuit 
card assembly A6A1 , A6A2, and A9, is described. The fifth major functional divirion of the Receiver 
is the power supply contained in assembly A If), Figure 4^1 shows an overall functional block diagram 
of the Receiver and should be followed in reading the description. 

4.2.1 Primary Signal — RFjtF/AF Section 

The primary signal consUrs of the Radio Frequency (RF) signal, the Intermediate Fre^ 
quency flF> signal, and the Audio Frequency (AF) signal. 

4.2.L1 RF Signal 

The antenna rignal is connected through the rear panel of the Receiver to a low pass filter 
located on assembly Al. The four sec Cion ellipticaJ tow pass Filter rejects frequencies above 35 MHz 
and at the same time prevents local oscillator and IF frequencies from being i^iated back through 
to the antcmia. Fach section of the filter contains a ooU-capacitor tank circuit, with the colt of each 
stage adjustable for peaking the tank circuit. This provides optimum rejection at its designed fre^ 
quency. The output of this fiist low piss fitter is routed to another filter located on cimuEt card 
assembly A2, This .filter opeiates much in the same manner as the one just described but also provides 
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Figure 4-2. Basic Receiver Functional Siealtdown 
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for imrhedanct matching, lo ihe fmi mker siaec aid lo reduce peak to peaJi ripple on the carrier 
signal. The output of this filler is connected diitcUy to the ftrst mixer where the RF signal is mked 
with the variable frequency from the fust local oscEUator to form the first IF signal. 

4.2.1 r2 IF Signal 

The first IF signal is developed in the first mixer stage where the RF signal U mixeO with 
the variable output frequency of the hr^t local oscillacor The first local oscillator frequency Ls varied , . 
in direet rtlaticm to the RF frequency selected from the control section and v*n« between 40-555 
(0,S MtU seleCKd) and 70.455 MHi (30 MHz selected J. This variahlc frequency produces a' different 
frequency in the mixer of 40.455 MHt This dincrcnce frequency along with all other resultant fre- ' ■ '' 
quendcs is routed to a filter which rejects all other frequencies except the desired 4.0.455 MH: carrier 
with intelligence. The filter has a 20 hHi bandwidth artd is ciauplcd to a linear buffer amplifier. This 
arnpLifier stage is conirdled by a control signal from the AGC circuit to maintain a corkstani ampli- 
tude output. 

The AGC controlled IF signal is routed to circuit card assembly A3» where it is connected 
to a two stage IF ampEifiern with additional between stage filtering. These two stages provide addi- 
tional Level control of the IF Signal. This AGC controlled IF signal is impedance coupled to a band 
pass filter consuting of four stages of toned filter traps. An adjustable ampliner ju$t prior to the 
filters provides for adjusting the gain through the filters. The IF output from the filter is connected 
to [he second mixer where the IF is mixed with the second local oscillator to form the second IF 
signal. The second local oscillator output of 40 Mte is mixed with the 40.45J MHz first JF, which 
provides a difference frequency of 455 IcHIh This difference frequency is transformer coupled to a 
filter network which rejects all frequencies except the desired 455 kHi second IF signal. The output 
of the filter network is coupled to an IF amplifier to restore pin and for coupling to the plug-in band 
pass filters, contained on cirtniit card assembly A4. ' 

The IF signal from A3 is coupled directly to seven bandwidth filter slots. The number, of 
fiken plU'gacd i^and the bandwidth of each filter depends on the option procured. Any number, up to 
seven^ mAV be plugged into the card at any one time if optional lUteis were specified. . The filter bandwidth 
desured for gptration is then automaticilJy switched tneo the IF ctreuit when It is selected from the front 
panel or remotely. When the cpiiOrtfll independent sideband [ISB) is used, filter slot FLl must contain a 
lower sideband filter. All bandpass filter slots are permanently connected to a diode switch, including 
FLL- This, filter may b-c coni^ecicd. through a movable Unk, from the diode switch to a bus that Leads 
directly [o the ISB circuit card assembly A5. 

In all modes of operalion. including ISB, the diode switch selects the desired fitter slot. The 
conErol circujtry automaEically selects Ehe filtem in an ascending bandwidth order regardless of the 
order in which they are plugged into the sockets: that is. bandwidth 1 (BW|) sdcclS the narrowest 
bandwidEh and so on with BWS selecting the widest bandwidth. Two slots are generally reserved for 
upper sideband CUSBj and lower sideband f LSB) which are also automatically selected when that 
mode is directed from the control sectiem. The IF signal output of the selected bandwidth filter \s 
impedance cDupjed to -a two stage AGC controlled amplifier. The output of this amplifier is then . ■ 
coupled (0 a bandpass liUcrfot additional filtering of the IF signal- A portion of this signal Is pouted 
through a buffer amplifier to J2-IF OUT, on [he rear panel, as the FF output signaL. 

llie IF signal is also coupled Ehrous.h a buffer am pliricr to one input of an RF switch and 
TO [he prodiucE and synchronous AM dcEecior. The RF switch alsohas the beat frequency pscillaTOr 
f BFO) as an input with the output of the switch coupled directly to the FM detector. Ihe switch ha$ 
two modes of operation and Is switched th rough the con trol circuitry. In the AM and FM modes 
the switch selecES the IF signal. In aU other modes. Ehe switch automatically couples the EFO lo the 
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FM detector and limiting amplifier. Two outputs of the FM detector b then coupled to a detector 
select switch and to the carrier input of the product and synehronouji detector. The output to the 
product and synchronous detector wih he eEtheT the demodulated A^i signal or BFO depending on the 
mode selected. The detector select switch is also controlled by the function modes of the control see^ 
Uon. tn the FM mode the select switch passes only the FM detected signal to an audio filter. In all 
other modes the detector select switch passes the outpuc of the product a-nd synchronous detector to 
the same audio filter. 

When the IS B is selected from the control section, the LSB portion of the IF signal is linked 
directly to circiiit card assembly A5. The flow of the IF signal throush the iSB drcuii U very similar ' 
to that Just described; except that the BFO is connected directly to the ISB detector. The USB portion 
of the [F signal is routed through the A4 circuit card in the ISB mode, 

4.2.1J AF Signal 

The detected audio signal from either the FM detector or the product detector is selected by 
the detector select switch through receiver control. The selected audio is routed through a Lowpass filtdr 
to a croaspoint switch. Through receiver canirol the croupoint switch telecrs the various audio modes 
available as outputs from the Receiver. When the ISB option is inscaUed the audio output from ihac 
circuit card is also coupled to the switch. In non ISB modes che main audio ; A4 card) is selected and 
routed to two separate audio amptifiers. The first amplifier is volume coniioiled through tht AF 
GAIN control On the front panel. The output of this amplirier is routed both to the rear panel for 
Loudspeaker output and to the phones jack On the front panel. The second amplifier ts level controtted 
through a variable attenuator placed in the line to the second amplifier by the crosspoint switch. Attenu- 
ation is varied through a screwdriver adjustment <m the front paneL This ampiiricr then drives an outpui 
transfotmer which provides the monitor line output tO’ the rear panel. If the ISB circuit card is installed 
in this non ISB mode the output of the attenuator will also be routed through circuits on the ISB 
card and appear on Line I output on the rear paneL This circuit U described in the ISB mode which 
foUaws. 



In the ISB mode either the main fUSB) or the ISB (LSB) is selected and. routed to [he same 
circuits as described in non ISB mode. In addition the crosspoint switch Couples both the LSB and 
USB through variable attenuators to their respective amplifiers on the ISB circuit card. The two am- 
plifiers drive output transformers which couple the USB (Line 1 output) and LSB {Line 2 output) to 
the rear panel. Level control of Line I output is through front panel screwdriver adjustment MAIN- 
LINE LEVBL, Line 2 output is controlled through FLSB LINE LEVEL- These two adjustmtrtis v!uy 
the attenuators connected in their respective lines. 

4,2.2 Qscillaior Synthejiaeis Section 

The oseillator synthcsi£eis consist of the first IgcaJ osciJlatdr (LO) synthesizer^ the second 
■LO synthesiier and the beat frequency oscillator (BFO) synthesizer. The three oscillator synthesizers 
are each independent separate vscillators except that the 1 MK? signal derived from circuitry in che 
second LO i$ used as a reference frequency to the other two oscillirors- 

4.2. 2r 1 First Local OscUlator Symhesaer 

The fim local oscillator provides the oscillator frequency to the first mixer where it is 
mixed with the RF signal to produce the first IF signal. This variable oscillator, located on circuit 
card as^mbty A7, b controlled from the re:oeiver control frequency select. It is i voltage Controlled 
single loop synthesizer oscillaror with an output frequency variable between 4Q3SS and 70.455 MHi 
in I Ht Increments. 
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A voltage controllc4 O&cUlatot (VCO) generates the bsic frequency which is applied to a 
drive amplifier located On circuit card assembly A2. This same output frequency is applied to the 
divide-by-N drcuiL The value oTN is determined by tht dijilaJ control logic, which is also coupled to 
the divide’by'N circuit This digicai control logic depends on the KF frequency selection inputs. The 
ou tput of the divide-by-N circuit is coupled to a phase comparator to whJch a 100 IcHa reference 
signal and the digital logic is also connected. The basic ourpui. of rhe phase comparator depends on 
the phase difference between the reference signal and-thc divide by M signal. This basic output is 
combined with [be digital control logic, filtered and applied to the dc control amplifier. The output. . . 
of this dc amplifier controls the frequency of the VCO. The output of the VCO is tiansfomier coupled 
to a tugh pass filter, located on circuit card assembly A2. which rejects frequencies below the oscillator - 
range. This lilter output is applied to a tiansistor drive amplifier which routes the signal through an 
RF wideband transfontier to the mUer- The VCO is varied berweeni 40.95J MHz fRF selection of 
O.J MHi) and 70.454^^9 MHz (RF selection of 30 MHe>. When this oscillator frt^uency is applied 
to the mixer and mixed with the RF signal a difference frequency of 40.43? MHz is obtained. It is 
[his difference frequency that is used for the ftrst IF signair 

4.2.2.2 Second Local Oscillatar Synthesizer 

The second loc.al oscillator provides the oscillator frequency to the Second mixer where it 
is mixed with the fiisl IF signal to produce the second IF signal. The osciUaror^ located on circuit 
card assembly AS, is a constant frequency phase locked oscillator driven from a reference signal- The 
output of the oscillator is 20 MHz which is frequency doubled to provide the 40 MHz signal to the 
Second mixer. A reference signal, internal or ex temalp is required for operation of the synthesizer. 

The internal reference signal comes from a crystal oscillator which has an output frequency of 5 MHz. 

An external reference signal may be applied through the REF [HfOUT conriButor On the rear panel. 

The INT/EXT slide switch S2 h also located on the rear panel, must be in the appropriate position for 
(he reference selected. With the switch in the EXT position,, the Internal ttfeience oscillator is turned 
off and the exiemal reference signal is applied through a transistor switch and shaper circuit to a 
phase comparator. With chc switch tn [he ENT position, access to any external reference is turned 
off. the imemal osciUarar is turned on and appUed through the transistor jwiich in the same manner 
as the CKtemal reference. 

The heart of the oscHlaEor synthesizer is a 20 MHz crystal reference oscillator whose output 
IS coupled through a buffer ampliRer co a divide-by-l, dEvidc-by-2, and divide*by40 circuit. The 
resuluni 1 0 MHz, S MHz and 1 MHz output of the circuit is coupled to a data select circuit. The 
I MHz sjgrml is also routed (o the BFO oscillaior and to circuit card assembly A7, where it is used 
as a rtfcrence signal to the first local oscillator. The reference frequency output of the data select dr^ 
cult IS applied to the phase comparator which phase compares this signal to the internal or external 
reference. The phase difference signal i if any) is then applied [hmugh a digital ip analog converter to 
the 20 .MHz oscillator. If the oscillator tends to drift off frequency, the phase difference between the 
reference signal and oscillator signal! wilt be detected by the phase detector and ihe phase dEfference, 
appUed through the digital to analog converter, will readjust the osciElaror. 

The output of the oscillator is also coupled through another buffer amplifier to- a frequency 
doubler. The 40 MHz output signal from this doubler is routed to circuit card assembly A3 and 
capacitor coupled to the second mixer. The difference frequency between this 40 MHz signal and 
the 40.455 .MHz Erst IF signal is the second IF signal of 45? kHz. 

4.2. 2.3 BFd Synthesizer 

The BFO provides the fixed and vambEe beat frequency for reinsertion of [he cajider in 
the sideband and CW modes^ The oscillator operates at the second IF signal frequency of 455 kHz and 
tan be varied B kHz in cither direction. The BFC oscillator, located on ciicuit cud assembly Ad, is a 



4-S 



86 



This manual was downloaded from BAMA's 
boatanchor site http://bama.sbc.edu 





Reworked by 
r PA0PGA 



voltAge concroDeid vatta.ble osctUitor with a center frequency of 22.75 MHz. The oscillator output 
frequency u filtered and applied through a buffer amplifier to a divide^by-5D ciieuif The oucpui of 
this divide^bY‘50 dr<hiit provides the variable 447 to 46^ kHz BFO Siettal for reinsertion at [he product 
detectors on circuit card assemblies A4 and A5. 

A digital control circuit is used, to vary the basic oscillator frequency of 32.75 MHz- The 
output of this circuit is coupled to a phase comparator, along with a 500 Hz lefetenoe signal. This 
500 Hz reference signal is derived by applying the 1 MHz inference signal, from the second local 
oscillator, to a divide-by:2000 circuit. The phase comparator compares the output Of the digital 
control circuit and the 500 Hz reference signal and applies the difference signal through a digital tO' ‘ 
analog converter to the VCO. The oscillator may be varied between 22.25 and 23.1 5 MHz in 500 Hz ' 
increments, which when applied to the dfride-by-SO circuitry ^ provides a BFO frequency between 447 
and 463 kHz variable rn 10 Hz [ncreinents. The BFO frequency is filtered before being routed to the 
product detectors. 

4.2.3 Automatic Gain Control {AGC) Section 

The AGC circuits provide the Receiver with constant level AF output signal with large 
variations in the incorning RF signai. For example, the ch^inge in [F or AF output levels is less than 
6 dB for a change in the input level of - I OQ dBm to ^10 dBm. This automatic gain control is ac' 
coTTiplished through AGC circuttiy, located mainly on circuit card assembly A4. The optional ISB 
circuit card assembly A5 contains its own AGC for signal gain cancrol in the ISB mode of opeiation. 

The Receiver may be operated ih any one of rhite different gain Conlrol modest manual, 
automatic^ and automatic with a manually set thnshold. In the manual mode, the gain is set throu^ 
a front p'ancl control. In the auioinaric mode, the AGC oiicuits will compensate for changes in the 
receiver input signal level. In the automatic/manual mode, the front panel control is used to set the 
pperaiing threshold of the AGC dreuits. 

The AGC operates from a portion of the IF signal taken after the gain control JF amplifier 
stage, thus maintaining a closed AGC loop. The AGC detects the IF signal, provides three different 
decay Times, and provides for automatic threshold control of the output signal or manual threshold 
control. The output of the AGC dreuit is routed to the second IF amplifier on circuit card assembly A4 
to a current amplifier on circuit card assembly A3. The current acnplifiei controls the first IF signal 
by coDiTiolling the gain of two IF amplifier stages; ofvn located On circuit card assembly A3 and ihe 
other located on circuit card assembly A2. 

■r, 

4.2.4 Receiver Control Section 

Signals that control the receiver'^s operational parameters (such as operahonal mode^ receiver 
frequency , BFO frequency, bandwidth, AGC and BITE sequence) are produced by the microcomputer 
(A6A2)and routed by the front panel receiver Control crrciiit caid assembly (A?)- The lUicrocotnipucer 
under program control follows uistruchons it receives from the front panel in LOCAL operation and 
from the remote controller in REMOTE operation. In both LOCAL and REMOTE, the microprocessor 
functions essentially the same; however, when being operated from a remote location, the power must be 
turned on at the front panel and the optional serial asynchronous interface assembly (A6A1 ) must be 
installed. The serial asynchronous iuterfarx circuit card, assembly (A6A t ) interfaces the CKternal 
remote controller (when used) with the microcomputer. 

Figure 4'1 shows the receiver control circuits and shows the signal flow between the front 
panel receiver control assembly (A?), the microcomputer circuji card assembly (A5A2)and the 
serial asynchronous interface circuit card assembly f A6AI >. The front panel receiver control assem- 
bly (A:?) contains the Liquid Ciy stai I>isplays (LCD), connects to both sets of keyboard switches 
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Ehc receiver control circtiitj routes da^ta be twee eh ihese untis dnd the microcomputer. The 
RA6790/CM intercdonectjoiis diagraiti contained in Section VII show nil connections to and from 
these modules. 

As showm in Figure the microcompurer (A6A2) dirtcu receiver operations by inter- 
facin^ with circuits on the receiver contfol assembly (A5] and serial asynchronous interface (AbAil) 
and sending coouol signals to various receiver circuits. The receiver control assembly (A3 3 rantains 
the tuning mode and frequency dtsplays and the tuning control circuits and connects to the frequency 
select and the modes select keypads. The strobes and selection circuits that route data under mjero' 
processor control are also on the receiver control assembly. The strobe and selection circuits control 
the transfer of information between the front panel and the mLciocoinputeT as well as between the 
microcomputer and the receiver circuitry. 

The basic functloits performed by the microcomputer (A6A2) include; 

] . Initialize circuits foUovviog power applica tion. 

2, Read local input signals from front pane! controls. 

3. Update front panel displays.' 

d. Compute and send receiver tuning and opemting data to the appropnare receiver circuits. 

5. Receive commands from the remore controller and upon request. lerum receiver status. 

6. Retain memory of receiver setting at power failure or turn-off and restore receiver to 
the operational modes when power is reapplied. 

The microcomputer directs receiver operations by executing the control program that it 
obuins frMU the Erasable Program Read Only Memory (EPROM). During local operatiort, the 
receiver is controlled by the mbcrocomputer as follows; 

a. The frequency and mode setting established by the front panel switches and the tuning 
control are continuously read at 25 ms intervals by the miciocamputcr. The actual scanning function 
of the mtcrocompuier is under program control. As Che microcomputer scans the front panel switch 
and controls, it also stones the cuirent status of each concrol parameter in the memory (RAM). 

b. The microcompuier, again under program control, uses the stoned control parameters 
that it placed in memory to compute Che control signab dial it sends to the receiver circuits (1st LO 
Synthesizer, 2nd LO and RFO, and main fF/AF). These digital control tignals an: then sent to the 
receiver circuits through the receiver control assembly (A3) to gentrrate the desired operation. 

c. ■ Periodically, as established by the control program, the microcomputer reads the receivei 
status that at has stored in memory (RAM) and sends this information to control the front panel 
displays- 



d- When the pnicrocomputer senses a BITE (Built Jn Test Equipment) request from the 
front panel switches, it is directed to perform the BITE test sequence and follows the BITE program 
which is also contained in memory- During BITE sequence the processor disables all external and 
Local controls. 

NOTE 

The receiver control program and the BITE program have been 
developed by the manufacturer as pan of the receiver design 
and cannot be changed or updated by the customer for either 
operational control or maintenance. 
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Diiriag rtmciLfr the leceivcf is controlled by the microcomputer, but In pkce of 

Instructions from the front panel, the mstructlons to the microproocisor are obtamed from the 
remote eontfoUer: 



1 , Dodns the front pastel soan, the microproceaoi' momtofs the position of the LCX^AL- 
REMOTE switch. V/hen this switch is in REMOTE, the micrapracessoT will bisnch to the remote 
mode portion of the proKnun so that instead of itsponding to front panet switdies, it will look for 
command words from the remote interface card fAdAJ ). 

2. Commands from the remote controller are received hy the Serial Mynchronous Inter- 
face Assembly A6AL As each command is received, an interrept is sent to the microcomputer which ' 
directs the microcomputer to branch to specific portions of the program (or subroutine) to carry 

Out the commandr After responding to the command instructions, the maCTOcompurer mrums to the 
rtormaf remote mode program until a new set of commands or requests are received from the remote 
controller. 



3. When the remote controller contains data for receiver controt (such as frequency, AGC, 
Or mode seteotion) the microcomputer stores the data in memoiy (RAM), and on completion of 
remote data interrogation transfers (he information to the rec^civer circuits, 

4, When the remote Controller command contains a request for receiver status, the micro* 
processor accesses the corresponding receiver status information stored in. memory (RAM) and sends 
it via the Serial Synchronous [nterface Assembly [A6A1) lo the Remote ControUcr. 

5r In addi tion, the microcomputer under program control periodically (every 35 ms) reads 
[he receiver parameters from memory (RAM) and continually updates the front panel displays- 

When a request is received from flie remote controller during LOCAL operation, the micro- 
processor will respond and return the sams of the receiver as described in the above paragraphs. 
Remote commands received during LOCAL operation will be stored tn memory but they wHl not be 
acted upon unless the receiver is placed in REMOTE operation. 

The microcomputer directs alE operations and communicates with other recerver control 
circuit; through its >6 bit bhilrectional data bus and. the write/iead and dock (ROMO lines. The 
ROMC lines indicate the type of instructions to be performed with the write and clock lines pro^ 
viding the necessary information. The ^bit bus provides both bi-dtitcriod^ data and unidirectional 
address capability (to the Receiver), The operating control program is contained In the program 
memory EPROMS (Erasable Program Read Only Memocy). Temporary storage for receiver, seitinp 
and for data computations is provided by the Working Random Access Memory (RAMs), which can 
be wriiien into and read out oTby the CPU. These memories ace addressed by the CPUi through the 
static memoiy interface (SMI), The CPU sends the ROMC, wiiic and clock signals to the SMI. The 
SMI recognizes the RQMC code calling for a Memory Address opeiatioru The SMI. in sequence, ad* 
dresses the ROM or RAM ovtr ihe memory address bus. Then it sends a read signal to the EPROM (if 
it is addressed) or sends a read or write signal to the RAM (if it is adrfressed). The CPU places the data 
TO be read by the RAM on the data bus or reads the data placed on the data bus by the ROM or RAM. 
as appropriate. 

The microcomputer (A6A2) also contains the RESET and RAM data retention circuitry. 
The RESET circuitry generates reset signals when power is applied and turned off. This reset signal 
ts applied TO the CPU. When fjower comes on, the CPU initialit« 4i Circuitry to its Starting condition 
and causes the program to start at its initial program address. When power is removed, due to power 
tum*off Or power failure, the reset signal lo the CPU goes low. The C?U now causes the system to 
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come to an onlerly haJt. In addition, the memory data retention circuitry (at power tuin-off) connects 
an internal battery to the RAMs so that the ttcciver settings arc retained in this memory. Thus when 
power is reappiied, the receiver wlH be reset to its iast operational condition when power was intemipted. 
Also, at power turn off, the memory retention cifcuitry places the RANI in a lower power drain mode 
winch retains tnemory but draws a mlnimai amount of power ffom the internal battery. When SKtemal 
power is applied, the internal battery is charged by the external power supply- 

The CPU, in progtarntned sequence, receives and sends data from and to the front panel 
displays and controls, and the receiver control circuitry ( through AS') via the CPU data busl The data 
is . directed between the CPU data bus arrd the receiver control and front panel circuitry , irv the correct 
program set^uence, by the bi-directional, trbstate switch. This switch is cgntrollcd by the strobe logic 
which is driven by the ROMC, write and clock signals from the CTU. The addressing of the various re- 
ceiver and front panel circuitry,^ to accept or supply data from or to the data bus, in the ptrsedbed 
program sequence, is done by the strobe logic and tii-state latched svritch. This switch Ls driven by 
the CPU data hus and its outputs latched to the input data from the bus, at the prescribed program 
times, by the strobe logic. 

The CPU receives and sends data from and to the remote controller via the Serial Asym 
chremous Tnterface (module A^Al). Data to and from the CPU and module A6AI is sent directly 
over the CPU data bus- Additional control signals between the CPU and the module A6A1 are sent 
via the CPU I/O (input-output) pons. A UART [Univetsal Asynchronous Receiver Transmitter) In 
the AbAl module interfaces the parallel S^bit data word on the CPU bus to the serial data streams in 
and out from and to the remote controiler. The UART also generates and sends to the CPU an iniep 
cupt re<iuesi whenever the remote controller sends commands or data. This requests the microcomputer 
to orderly stop Its present program and jump to a program routine which will service the remote con- 
troller commands and data. The UART and Enttnupt logic on the A6AI module will supply the CPU 
with Che interrupt routine starting address by placing this interrupt vector address on the CPU daca 
bus when the CPU acknowledges that it will service the interrupt request. The reset sjgnal from the 
microcomputer module is also sent to the interface module to initialize its cireuitjy at power tum-on. 

As indicated in the block diagram, Figure the front panel receiver eontiol, module a 9, 
connects to the keyboard switch panels 1 and 1 These switches are continually read, in program 
Sequence, by the CPU. The s'witch.es are read in groups^ 'svith the switches being seketed by enabling 
their associated data select buffets. The data select and strobes circuitry selects the buffers, in the 
programmed sequence, as directed by the strobe logic .and tri-state latched switch outputs froiu the 
microcompuier A6A2. The read data gon on to the buffemd d^ta bus and then through the data 
buffers and the bi-ditcctional, tri-state switch to the CPU bus. It should be noted that the digiial out- 
puts from the tutiing knob encoder and digital data outputs from the fF/AF (A4 module) are read out 
here as if they were additionfli switches. 

Both the tuning mode and frequency indicating front panel Liquid Crystal Displays (LCD) 
are contained on module AS. These displays are con timidly updated by the microcomputer CPU,- 
Thc displays are driven by decoder-driven which are enabled by their respective data select and 
strobes. The data from the CPU bus is applied to this cuouitty, at the correct times in the program ■ ' 
sequence, through the data buffms and bi-directional tri-state switch. The operating and tuning data 
developed by the microprocessor ts relayed to the appropriate receiver circuitry through. module A^. 

TTie buffered data bus goes directly to the main IF/AF module, A4, with the data select and strobes 
circuirry supplying fht strobes to th? various circuits In this module. Data to the 1st LO and 2nd LO/ 
BFQ modules are generated, in the proper program sequence;, through the data select and strobes cv- 
cuttty in the a 9 module. Data to the 1st LO consist of a strobed and clocked serial data stream. The 
2nd LO/BFO data consist of a binary coded digital word for the BFO frequency and an 0N^5FF signal 
for the BFO. It should be noted that OOL (Our of Lock) signals from the 1st LO, REF and BFO drive 
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ihe OOL indicaiois located on the A9 card. The OOL overall signal, generated by the microcomputer^ 
is sent to the front panel OOL indicator through A?, 

The serial asynchronous interface module, AdAl, in addition to the UART and inErjnipt 
circuitry described earlier, contains circuitry for selecting and scncrating serial data mode and baud 
rates and for setting the receiver address when the receiver is used in the remaic mode, 

4.2.5 Power Supply Section 

The power supply provides the various dc voltages required throu^out the receiver. The 
unit, located on assembly AlO, contains a stepHlown uansfonner, diode rtctifiers. filler capacitors 
and regulatoiSr Primary input power is controlled through a POWER ON switch located on the front 
panel. This primary input power may be either 100, 120, 220 or 240 votts from 43 to 430 Hi. The 
proper voltage is selected through a pc wafer and voltage selector located on the rear panel of the 
receiver. The atep*down transformer provides three different voltages for rectification, filtering and 
regulation. Six different dc voltages axe provided at the output of the power supply. These volraBt^i 
-are +20 Vdc regulated, +15 Vdc regulated, +15 Vdc unregulated. -t5 Vdc regulated, +i Vdc regu- 
lated and +5 Vdc unregulated, 

4.2.6 Built In Test Equjpincnl {BrTEli Functional Description 

The BITE system of the receiver has the ability to perfonn two major functions. First, it 
determines, organizes and displays the bandwidth of the IF filtcts iitstallcd in the receiver. This allows 
the installation of these filters in any slot, with minimum limitations. Secondly, the BflE performs 
tests of functionality of the receiver modules- These tests provide overall verification of the operation 
of the receiver, and specific verification of the operation of selected modules. The BITE performs the 
following functional tests in the receiver: Readability of the RAM in the ijiiciocomputer; lock condi- 
tion and timing of all phase locked loops- settling time in the frequency synthesizers; opera i ton of the 
IF AGC; operation of the IS& AGC detector if it Is installed; and measuring the bandwidth of all of the 
IF filters. In order for the receiver to pass the above rests, all modules must have been operating 
properly. However, A 1 ^ A6A 1 ^ A4 and A5 are not inlemTogated. 

BITE may be controlled by the operator from the front panel of the receiver through the 
stmullancous use of two controls, one on each keypad. This minimiaics the likelihood of accidental 
interruption of an opeiating receiver. Toinittace BfTE from the front panel, the operator must press 
both the LOCK and the AiM pushbuiion switches, then release AM and then LOCK for initialiaatior, 

The microcomputer then begins Che full BITE sequence. As the microcomputer is executing the BITE 
program, the front panel display indicates what the receiver Isiiorualty doing. For instance, frequency. 
BFO and mode data are displayed. Should ait error be discovered the front panel frequency display 
is blanked except fo-r a two digit error code which coniains the number of the test that failed. The 
operator writes down the number of the test that failed then pushes both LOCK and CW and then 
■ releases CW and then LOCK, which tells the microcomputer to continue to the next lest. The displays 
are reiristalcd and the testing pmceeds. The displays remain active throughout the tests since the 
process takes approximately one minute to complete, and if the displays are moving, the operator 
has confidence that the tests are proceeding. When the test is finished, the receiver will retum to the sig- 
nal it was monitoring prior to being told to perform the BITE test sequence. Should the operator wish 
to terminate the BITE eyrie at apy time+ he may press and hold LOCK and LSB then release LSB then 
LOCK and the receiver will revert to its normal pretest operation at a point in Che sequence where dis- 
abling the process is allowed. In addition to being able to originate the test, to continue the test, and to 
stop the test, there is (for maLntcna.nde putpcscs) a loop facOity which, can be invoked by using both 
LOCK and USB pushbuttons. In this mode, the front panel controls, with the exception of LOCK and 
USB. are disabled but the microcomputer will continuously supply the signal^ required to perform the 
failed Cest so that additional fault isolation procedures, using external test equipment, may be employed. 
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The BITE scquen.ce may also be initiated by a Mmotc device. The it;moEe eofiifcl device 
sends a message to the icceiver celling it to initiate filTE, BUTE will then cepert up ta a ma:eimum of 
five erroTS and then report a test com pie le code upon request, tf the test complete code is received 
with no fault numbcts, then the receiver passed the BITE tejtJt The control device may send a 
message to the receiver asking for the installed TF filter batidwidths. The receiver would then send 
the measured bandwtdths to the controller showing the filter slot positions in which each filter is 
installed. 

During initialkationn BITE is initiated if the microcomputer deteimin« that the memory 
has been corrupted for some reason. 'This automafically initiated BITE will determine the mceiver 
filter complement, organize a ^ter assignment table, and retutn the receiver lo operation. When pei^ 
forming this test, the receiver does not scop Ofi enots but completes the lestLrvg and lestoies receiver 
operadon. The receiver also does not stop on errois vdien BITE is Initiated under remote control, but 
completes the sequence and stores the fault numbers for remote inreiiogation. The following dis- 
cussion describes the ai;rcual tests conducted to vetify the proper opemtioo of each module. 

a. Microcomputer. Ail 256 bytes of the Random Access MeirLOiy (RAM) in the micro- 
compuier arc tested Co ensuTC that the memory may be written into and read out of property. A 
ones and Zeroes memory pattern ts used to perform this test. 

b. Second Local Oscillator and BFO. The lock status of both the BFO and the second 
local oscillator synthesiaeis ii tested. The second local oscUlacor synthesizer should be locked ai all 
times. The BFO is enabled by placing the receiver in the CW mode. The BFO synthesizer is then 
tested for a lock condition both at 45J kfij. and aU 50Q Hi Ste^ between and including plus and 
minus 3i kHz offsets. This dynamic program also checks the switching times of the BFO synthesizer 
as indicated by the out-of-lodc circuitry on the BFO board. A faijum in any of these tests is iitdi- 
caied as an error code to the operator or io the icmoit conlrollcrn on re^iuest. 

c. First Local Oscillator. Testing of lock, in kHz intervals from 30 bIHz to 0 MHz. 

IS performed, and the switching time of the synthesirer throughouE the band is tested utilizing out-of- 
lock signals as the indication for reaching lock after each step. 

d. IF Module. The IF module f A4) is checked to dcteimine. whether or not the AGC cin 
cuits operate properly on signals. The test routine enables the CW detector and BFO, and checks 
that an audio output is pieseni during the initial filler tests. The manual IF gain attenuaiicin system 
is tested by observing its control effects on the audio output level during the filter tests. 

e. ISB Module. When the optional TSB board (A5) is installed it Is checked for proper 
ACC action along with the IF gam and the manual IF gain control, In the same way that the main IF 
board I A4) was checked. 

r, IF Filters. One of the major functions of the BfTE is tO' determine the bandwidths of 
the IF bandwidth filters installed in the receiver, and assign them to bandwidth selection switches 
BWV through BW5, The filters are assigned in order of increasing bandwidth and allow the operator 
to select a desired bandwidth. In addition, two different types of single-sldEband detection filters 
may be used and the bandwidth determination routines verify their correct installation. Two sideband 
filKH may he installed in the receiver for independent or normal sideband operation, one for up per 
sideband, the other for lower. I When ISB i$ Installed these two filters are required.) If one symr 
metriosi sideband fillet is to be used for both sidebands it may be installed in fUtersloi FLT Then 
for lower or upper sideband, the first and second local oscillators are offset by t .3 kHz to accom- 
modate the symmetrical filter. There is one restiiclion on the fDter complement in the receiver; the 
FLl slot must contain the filtct to be used for lower sideband. It may be either the independent 
offset sideband filter or a symmetrical litter, but in either case it must be the filter used for lower 
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$ddebAnd. Th« BflE bandwidth routine checks the filter in the FLI slot to delennine whether or nOT 
it is a center-tuned filter or an offset filter. If center tuned, it uics the filter for both sidebands by 
puuinK ^ 1-S hHi offset in the first and second local osciUaton If it is an offset filter, the filter slot 
that the filter is in is labeled for the \ovKr sideband and the rest of the filter complement b searched 
for the matching USB filter, Tf a sy mmetiioal (iJter is found to be installed in the FLl siot, the offset 
for the first and second local oscillaton b set to l.S kHz; however, if an offset sideband filter is found 
, wiili a symmctrioal filter in FLl ^ot an error will occur. If there are less than S symmetrical filttts 
installed in the remaining slots of the receiver, the symmetrical filter in FLl is used as a center tuned 
lUtitr which may be used for the AM, FM, or CW detection, mode. If five other fillers aic present in 
the system, the symmetrical sideband filter will be used only for sideband reception. The remaining 
filler slots, FL2 trough FL7, arts checked for presence of a filter, escept for a slot which has pre- 
viously been identified as the USB slot. If there b a filter present in a slot, its bandwidth is measured. 
The first LO b scanned, in frequency, from a 10 fcHi majsimiim offset back to the 3 dB point, based an 
a previously measured center frequency reference Sevel. (UOTE: Thb reference tevel can vary from 
filter to filter,) The frequency difference between the center referenced level and the 3 dB point is 
designated as half the actual bandwidth. Haivuig measured the bandwidth of all ihc filters installed, the 
filters sorted in order of increasing bandwidth so that when the BWl pushbutton switch on the 
front panel of the receiver is pressed, the narrowest bandwidth available is selected- When the BW2 push- 
button switch is pressed, the ncKl narrowest progressing to the widest at £if there are less than > 
symmetrical filters installed in slots FLI-FL7 the widest one is assigned a rttimber corresponding ro 
thT maxLmum mimtier of symmetrical filtere installed). Future fillers which may have different band' 
widths from the filtei^ presently defined may be used [n this system without any change- The 
band widths of the filters instaUed in the receiver can be reported to the remote controller upon com- 
mand. In the remote operating mode. If the remote contr^ler asks for a specific bandwidth, the 
receiver selects the bandwidth that b nearest to the bandwidth requested- The Receiver reports the 
actual bandwidth used to the remote controM^. Thb is an indirect check on the filters. 



4.3 DETAJLED aRCUIT DESCRIPTION 

Thb section provides a detailed description of aU electronic circuits contained in the 
receiver. Refer to Figure 4-1 for an overall functional block diagram. Figure 4-2 lists the circuit card 
assemblies in the order Chat they are described in the following paregiaphs. Simplified functional, block 
diagrams along with timing diagrams and tables are used throughout the text to aid in simplifying the 
description. Components refereed to throughout the text are referenced by their last two reference 
designators- Block diagrams referred to throu^out the text should be used En conjunction with 
applicable schematic dia^ms in Section Vfi- 

4.3.1 Rf Low F^Filter, A1 

The incoming RF signal is passed from the HF IN connector Jl to a 50 ohm, 4 section ellEp- 
deal tawpass niter which has a cut-off frequency of 35 MHj {refer to schematic diagram, Figure 7-1 ). , 
This filter prevideB the necessary protection lO' the Receiver from image signals at frequencies between 
B1.4 and n 1.4 MKs^ard from signals at the first intermediate frequency of 40.455 MHz. The filter also 
prevents first local oscillator leradiaiign from the antenna connection. Each section of filter consists 
of a lank circuit, consisting of a tunable coil {LI through L4) and capacitor {C2, C4, C6 and CB), con- 
nected sequentially in the receiver line with a second capacitor (Cl, C3, C5, C7 and C9) connected 
from each tank circuit parallel to the signal flow. Each tank circuit is tuned to provide a high rtsis- 
tance to a particular frequency while other frequencies arc reflected in the parahe! capacitor which in 
turn reflects this signal to the next stage and so on. 
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4.3.2 FiRt Mixer, A2 



Figure 4-3 is a simplified block diagram of the fiist mixer module A2. It corisisis of a signal 
lowpass fiiter, first mixer, bandpass Titter, fiist IF amplifier and drive amplifier with its associated 
niters. The fiinctioii of thb module is to convert the incoming RF signal to the farsc Lmermediaie 
frequency of 40.455 MHi, by mixing with the first local oscUlator frequency of 40,9^55 to 70,455 MHf- 
The schematic diagram for the first mixer is shown in Figure 7-2. 

4.3.2.1 RF SlgiiAl Lowpsss Filter and Mixer 

Tlje output of the A1 module is connected to the first mixer through a two section eUipir ’■ 
cal lowpass filter (LI 5-C23, Ll !^4-C25 and LI2-C26-C27), which has a cut off frequency of 35 MHz 
and serves to present a defined impedance to the mixer^ UU RF input port. This filter operates much 
in the same manner as the RF input filter, except the fust input coif Ll 5 is non-adjusiable. It offers 
a very fow impedance to the incoming wanted RF signal, but an increasingly hi^er impedance to fre- 
quencies above 30 MHi. The mixer U1 , is used for mixing both the incoming RF sigji^ (0-5 to 30 MHz) 
and the first looil oscillator signal (40.9^5 to 70.455 MHi). The resultant frequencies are laken from 
the mixer, and filtered to provide a difference frequency of 40.455 MHi to fOOn die first IF signair 

4. 3 .2.2 Ficst Local OsciUaior Eiipui Filter and Drive Amplifier 



The filter for the incomiog first local oscillator signal is comprised of fO'Ur sections of a 
tunable coil (Ll to L4), connected in series with a capacitor (C2, C4, C6 and C3-) and with the com- 
bination of the two connected parallel to signal flow. A second capacitor (Cl^ C3, C5 and C7>, con- 
nected in Scries with signal flow separates each coil capacitor. Each coil is tuned for maximum Imped’ 
Mice for a desired frequency. The series capacitance acts' as a high impedance to undesired frequeniccs 
below 40 MHz. The ouiput of this filter is coupled to a cofflmo.n emitter amplinerQ2 through capaci- 
tor C9 and resistor R3. The mixer drive amplifier is comprised of transbtois Q I, Q2» Q3 and Q4. The 
local oscillator signal from the filter, which may be monitored at TPlis coupled to the base of common 
emitter amplifier, Q2, whose current is regulated by transistor QL The voltage at the base of Qt is set 
by divider Rl and R2 which in rum sets the potential at the emitter of QL Thus the current through 
R6 ts regulated by bias control of QZ via R6 and L6, The output of Q2 is capacitance-coupled fC2 ] 
and C22) to a complementary pair amplifier made up of PNP transistor Q3 and NPN traosistor Q4. 

The output of this pair is applied directly to transformer T1 to drive the LO input to mixer Hi . The 
nuxer also receives the RF input from Al as described above. 

4.3.2. 3 AGC Controlled [F Aanplifier 

The output of the ttiiser is coupled to a bandpass filter FLL This crystal bandpass filter ts 
designed to reject all [he resultant mixer frequencies, except the difference frequency of 40.455 MHe 
with a bandwidth of 16 kHz. This 16 kHz bandwidth provides an additional option In the AM. FM, 

Of CW modes of gperution. This first IF signaJl is coupled through C44 to an impedance matching 
network of Ll 6. C3 2 and R 14. and to a linear amplifier consisting of field effect innsisior Q5. A dual 
tapped tiansformer T3, makes up part of the load circuit of Qj, to which is connected a current con- 
trolled ACC signal. This ACC signal, in effect, varies the impedance of the load.transformcr which in 
turn varies the gain of Q5. A second signal from the ACC circuit is applied to the gate of Q5 which 
vanes its bias in relation to the ACC signal Strength. This results in a high linear ACC Controlled first 
IF signal. forouEpui lo the second mixer circuit can! assembly A3, 

4.3..3 Second Mixer, A3 

Figure 4-4 shows a simplified functional block diagram of the second mixer circuit card 
assembly A3. It consists of a three stage AGC controlled first IF amplifier, a bandpass filter, a mUcr 
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4-3. FiTit Mixer, Functional Block Diagram 



and output second IF amplifter. Input sisals to the circuU card indude; the fust IF sijEnal CtOm A2, 

ACC signal from A4^ and the second local oscillator signal from AB. The output signals consist of 
AGC output to A2 and the second IF signal to A4. FEgure 7^3 sfio^s the schematic diagram for the 
second mixer, A3. 

4.3.3. 1 Fint DF Amplifier 

The Urst IF amplifier consists of three st^es with the second stage gdn controlled from the 
AGC signal. The third stage drives the signal for input to the bandpass filter. The 4D.4S5 MHz signal 
routed ftom A2 is coupled to the drain of Held effect transistor Q1^ through capacitor Cl . The grounded_ 
gate of this stage provides high gain for input to filter FL I through capacitor C5. Filter FLl provides 
for rejection of all frectueneies other than the 40.45 S IF signal. The output of die filter is connected 
through capacitor C6 to the drain of field effect transistor Q2y which also has a grounded gate. The 
load circuit of Q2 consists of resistors Rid and RIS and a dual tapped transformer Tl- The AGC 
signal is coniMcted to one tap of the transformer and, in effect, varies the impedance of the load trans- 
former. This action varies the gain of the amplifier in relation to the AGC signal. The output of this 
stage is taken from the second tap on the transformer and coupled to the base of NPN transistor Q3, 
through capacitor Cl I and resistor R20. A variable coil that forms part of the first section Cf a four 
section bandpass Utter is connected into the load circuit of Q3. The output of Q3 is, therefore, reflected 
directly into the bandpass filter. A variable resistor R26 in the emitter circuit of Q3 provides for gain 
adjustment of this stage. 

4.3.3.1 Bandpass Filter, Mixer and Second IF Amplifier 

The bandpass Elter consists of four tunable tank circuits (Cli^LS, Cl 7-L?» and 

C14-Gt?'LS), each made up of a tunable coil and a capacitor. Each stage is tuned to rescnale at the 
fint IF signal frequency and reflects its output to the next section Tor fuiCi tuning and so on. The out- 
put of this (Uter is coupled directly to the input of mtegiated circuit mixer U3. A 40 MHa signal from 
the second local, oscillator is connected to a second input of the same mixer. It is this difference fre- 
quency that Is used as the carrier for the second IF signal All other frequeiidn aie rejected through, 
the niter consisting of capacitors C3I and C32 and coil L9. The output of the mixer, U3, is con- 
nected to a tapped load transformer T2. The output- is taken from that tranafonner tap and coupled 
ihrough C24 and the filter, just described, to an integrated amplifier U4. This stage provides amplifi- 
cation for the second IF signal output from A3. 

4.3.3J ACC Amplifier 

A two section AGC amplifier is contained On Ctreuit card assembly A3 which provides for 
both voltage and current control of a signal from AGC circuits on A4. This controlled AGC signal is 
applied to two IF signal stages for level control- One of the IF stage; controlled is located on circuit 
card assembly A2 and described in paragraph 4. 3. 2.3. The second AGC controlled IF amplifier is on 
A3 and is described in Paragraph 4.3.3. 1. An AGC signal from the AGC circuit on A4 is routed through 
resisigr R2 to two separate ampliriers- The first amplifier is a two stage feedback anfiphfter consisting 
of integrated operational amplifiers UTS and U2C- The highly regulated output of this ampUrier is 
mured to drcuit card assembly A2 and used as the bias control to the gate of that output IF amplifier. 
The same AGC signal through resistor R2 is routed to an integrated operational amplifier U2 A. This 
ampEifier has both iits negative and positive inputs regulated through voltage regulating transistois 
Ul A (positive) and Ul B (negative). The aciicm of these transLstors control the bias voltage to the 
operational amplLftcr which in turn controls its output current How. The output of this amplifier 
stage is then coupled to transistor U IC which amplifies the sigria] and applies it to the IF ampiirier 
through resistor EU9 and diode CRL The diode prevents IF signal feedback to the amplifier. This 
signal then controls the gain of that IF amplifier in relation to the AGC signal from A4. The output 
of the operational amplifier UTA is also coupled to the base of transistor Ul D which buffets the signal 
for application to the IF amplifier stage on A2. 
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FtlSltrif 4^. Secoiul Mixer, FunclLonal: Block Diagram 



4 . 3.4 



Main IF/AF. A4 



Thi Main IF/AF circuit card ascmbly A4 contains JF cifcuits, AF ciicuits, and AGC ciftutts. 
The description of these circuits are divided into those three basic functions and shown in three sep- 
aiate stinplifled block diagmns in Figures 4-5, 4-6 ^ and *.7. Receiver control circu-its ant also con- 
tained On A4 and ire described under the A9 circuit card- Input sienaJs to the circuit card include: 
the second IF signal fr*m A3» the BFO signal from AS, audio and AGC sisals from AS and control 
signals from A$. Output signals from the board include : second IF signal to AS. BFO» audio and 
AGC signals to A5+ audio signals to A3 and to the rear panel, AGC signals to A3, and control signals 
to A3. The schematic diagram for the A4 circuit card is shown, in Figure 7-4, 

4,3 .4.1 IFCiiiciiits 

Figure 4-5 shows a functional block diagram of the IF circuitry as it functions on circuit 
card assembly A4, This circuitry consists of the bandpass Hi ten, their switching circuitry, 
a four stage IF amplifier, an IF output amplifier, an RF switch, a limiting amplifier and FM detector, 
and a product and synchronous AM detector. The second IF signal routed from A3 is connected 
directly to seven 45$ kRz bandpass filter sockets FL1-FL7. These sockets provide for plugging in 
up to seven optional pnselected filters of various batidwidths. These filters optionally avail- 
able in bandiA^ihs from 0.4 kHi to 16 kHz, may be changed at the customers discretion, 

(refer to Section 1). Selection of a particular installed filter is then accomplished automatically 
through the recedwr control system. Each filter socket is conneoted to a diode switch which is con- 
trolled from the leceiver contrp] oimuits. The output of the diode switch for filter FLl must he 
linked to the common output of all the other filter switches, if it is used in A4 operation. If it is 
to be used for the ISB operation, then it must be linked to the output for that circuit card assembly 
AS. The receiver control IS progrunmed to select and switch into the circuit the fOters in ascending 
order of bandwldths, regardlcu of the order in which they are plugged into the sockets; that when 
BWl is selected, from receiver control, the narrowest bandwidth contained in the seven sockets [sis if 
iSB is installed) will automatically he selected. BW2 will select the next widest bandwidth and so on 
with BW5 selecting the widest bandwidth. Two filters are generally tesened for USB and LSB opeia- 
tiortt which are also selecred au tomaticaily when those modes of opnration are called for through 
receiver cOfitroL. 

The common output of the diode switch which consists of CRl through CR14, R3 through 
R23 and C2J ihroueh C27, is connected through resistor R2S to the base of transistor QL This 
emitter follower stage acts as a buffer between the diode switch and the input to a two stage IP ampli- 
Tier U8 with AGC control. An incoming ACC signal Is applEed to each stage of the integrated circuit 
amplifier and provides for level control of the IF signal. A variable resistor R33 connected between 
the output of the first stage and the Input of the Second stage provides for manual adjustment of the 
gain of the IF signal. Variable resistor R47 is used for adjusting the ACC signal level. The output of the 
two stage IF amplifier is connected to a filter consisting of capacitors C44, C46 and C47. resistor R50 
and tunable coils LI and L2. This double tank circuit provides for rejecting unwanted spurious signals. 
The output of the filter is nsuted through capacitor C49 to two separate functions; a three stage IF 
output amplifier and an emitter follower amplifier Q6. The first stage, Q7, of the IF amplifier is an 
emitter follower which provides buffering between the incoming signal and the second Stage Q8. This 
second stage ompiirKS the signal and conueets it to still another emitier follower stage Q9 for buffering 
to the IF OUT connector J2, located on the rear panel. 

The emitter follower amplifier QS acts as a buffer in the same manner as Q7 above but its 
output is routed to three sepamte functions; the AGG detector circuit, the product detector and the 
FM detector through the RF switch. The signal routed to the AGC detector Ls described under 
AGC control cimuiis. The IF slpiat routed to the FM detecinr UlS through the RF swjich 
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Fifiire4-S. A4 IF CireuKs, Funclion^il Dlot;k Oluyrjin 



CR22-CR1S is (a diode switch) operated by Receiver control. Receiver control directs Che switch to 
connect the IF signal to the detector in the AM and FM modes only. In all other modes of opera* 
tton> the RF switch connects the BFO signal to the FM detector U I S. The IF signal routed to the 
product detector is connected to its signal port. All signals appUed to the FM detector; AM, FM or 
BFO aic connected to a limidng amplirier which removes modulation from the ANf carrier and passes 
it or BFO throLtgh the output earner of the FM detector to the carrier input of the product detector. 

In the FM mode the signal is detected^ its carrier rejected^ and an audio signal, from the detector audio 
output, is connected to the detector select switch. This switch, an Integrated circuit transistor gate 
U1 9A will select the detected FM audlio, only in the FM mode, as directed by receiver conti^. In ad 
modes except FM., a carrier frequency (AM or BFO) is applied to the carrier Input of the product de-^ 
tector. In all modes of operation the signal selected, through receiver control, appears on the signal 
input of the detector. The detector removes the carrier and routes the audio, through its output, 
to the detector select switch U1?A described above. Receiver control directs this switch to select 
that audio in all modes except FM. 

d.3.4.2 AF Circuits 

Figure 4 h 5 shows a ftinotional block diagram of the audio circuits contained on circuit card 
assembly A4, This circuit consists of an audio Cowpass filter stage, a ciosspoint switch, two acienu- 
atots and two output ampli Tiers- The audio signal from detccicir select UI9A is connected, through 
capacitor CS3, to a lowpass filter and ampliTier U2S. The hlter rejects any unwanted frequencies 
above the audio frequency that might have passed through the de rector. The ampliHcr U2S operates 
in two difTenent modes. In the ASf and FM inodes transistor switch Ul9'B disconnects capacitor 
Cl 13 from the circuit wh£e in all other modes the capacitor is connected across RL28 effectively 
shunting this resistor; thus reducing the signal love] In. these modes. The output of amplifier U2S is 
connected to an audio crosspotnt switch U2S, This switch, through Receiver control, controls audio 
switching from A4 circuits described above and from the optiorral AS ciicuit card when Installed. In 
non [SB modes the switch routes the A4 signal to the AF CAIN input and to variable attenuator U3C. 
The signal through the AF CAIN control is coupled through capacitor C9€ to an audio output ampEi' 
Tier U26, The output of this amplirtei is coupled through C10$ to AF Qtnf connector on the rear 
panel and ro the PHONES jack On the front panel- The signal through the AF CAIN corttrol is coupled 
through capacitor C lOB to AF OUT connector J3 on the rear panel and to the PHONES jack on the 
front panel. The signal through variable attenuator U30 is routed to connector JS for output to the 
ISB circuit card and is also rqured back to the orcsspoint swi tch- The switch, in this non ISB mode, 
connects the attenuated signal through capacitor C9S to a second audio output amplifier on integrated 
ciicuit U26. This ampliner drives transformer Tl through Cl 07 and is coupled Bo the Monitor Tine 
output on connector J3 on the rear panel. The variable attenuator is Controlled through screwdriver 
adjust MAIN-LINE LEVEL located on the front panel and provides level control of the main [A4) 
audio signal to the Monitor Line output in the non fSB mode. 

In the ISB mode cither main (USB) or I3B (LSB) is selected and routed to the same circuits 
described In non ISB mode. Ln addition the crosspoint switch couples both the USB and LSB through 
variable actenuators to their icspective amplifiers On the ISB circuit card. The USB is routed through 
aiunuator U30 and controls the signal as described in non ISfi mode. The LSB rignal is routed through 
attenuator U3 1 to J8 and back to the crosspouiE switch In the same manner as USB. Attenuator U3 1 
is controlled through screwdriver adjtist I- LSB LINE LEVEL lo-cated on the front panel and provides 
level comrol of the LSB (A5> audio signal. The LSB and USB are routed through connector J 3 to 
their respective amplifiers on circuit card A5 and m turns through circuit card A4 to Line 1 Output 
fUSB) and Line 2 Output (LSB) on AF OUT Connector J3 on the learpatic]- 

Two audio signals ait routed to the AF metering circuit contained on circuit card A4. One 
signal is tapped from the AF GAIN control input and the second signal from the monitor output 
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Fii^uru 4‘b, A4 AF Circuits Funcllcmal Block Diagram 



ampUfifr. These two an ODimected Co transiitor gate Ul9C which sdects between the two sig' 
nflls 0(1 hiiection from Receiver control- In ail modes except BITE ihe signal from the monitor output 
amptifier i$ selected and routed to Che AF tnecering circuit. This circuit is described, under AGC circuits, 

4 AGC Control Circuits 

Figure 4*7 illustrates a runctional block diagrent oF the AGC circuitry contained on circuit 
card assembly A4, Tlic circuits consist of an AGC detector, AGC decay^ peak sjenaidetectort decay 
time constants, an inlegralor filter, a gain control distribiition amplifier, a digital to analog converter 
and various electronic switches controlled from receiver control circuits. The description also incEudes 
the AF/RF itjeter camparator dscuit. 

The ACC circuitty is designed to provide three modes or techniques foreonLrolitng the gain 
of the Receiver; Manual, Automatic and Automatic with a sdectabEe threshold, fn the automado 
mode the level of the IF amplifier LIB is con trolled automatically with three selectable decay times; 
SHORT, MEDIUM and LOI^G. In the manual mode the IF GAIN control is used to control the level 
of the AGC signal applied co the IF amplifier US. The IF GAIN control is used to select the threshold 
in the automatic with selectable threshold mode. The same decay ttmEs as in automaiin air selectable 
in this mode. 

An IF signal taken from IF emitter follower Q6 is coupled through capacitor C31 to U 10 A 
for detection. The thiee iiansistOT array UlO acts as a detector to ihc IF signal with UlOC connected 
as an emitter for buffering the DC signal to two circuits; AGC decay and peak signal amplifier. Peak 
signal amplifier UTC couples the signal, across a decay time select circuit, to integrator amplifier U14A. 
The signal routed to the hang circuit which consists of amplifier U7 A and U7B is time controlled 
through capacitor C42, resistors R45 and R 146 and transistars Q7 and QlO. When short time decay 
is selected. Receiver control turns on tnmsistot Q2 and trunsstor gate U12A. Capacitor C42 u shorted 
to ground through transistor Q2 which turns on transistor UlOD and a short delay is asserted using 
combinatiem resistors R52 and R5S. When medium time decay is selected transistor QlO and transisioi 
gate U1 JAis asserted- Capacito-r C42 discharges through the paraUel resistance of R4S and R146 pro- 
viding a short hang tirrK> after which UtO is turned on and a medium delay ts asserted through R52 and 
RS3. When long time decay is selected capacitor C42 discharges through R45 providing a long hang 
time, after which UIG is turned on, decay time is through R52. 

The AGC applied to integrator amplLfier Ul4A is mixed with signals from diversity AGC 
through amplifier U 1 4B and gain control or threshold from amplifier U14C when AGC mode dictates- 
In the tnanusl mode both transistor gate; Ul IC and U12B are enabled through receiver control and 
the gain control voltage is asserted directly to the input of U 14 A. fn the manual with automatic 
threshold mode U12B is rumed off and the voltage from the IF GAIN control asserts itself through 
diode CR20 only when that level is higher than the AGC signal at the input of U14A. The digital 
to analDg cortverler Is coupled through Ut 1 D and Is used to Insert threshold level from a remote 
location through receiver control. Diversity ACC applied through transistor gate U! 1C to the input 
of U14C and to amplifier U14B influences the AGC signal only when its level is higher. When ACC 
dump is enabled (during certain BITE modes and local/ remote opemfions Chat require dumping of 
AGC) receiver control enables flip-flop U9A which turns on transistor UlOE. This rapidly dBdiatgfs 
capacitor CS2 thereby preventing UHA fnem acting as intepator. 

The integrator amplifier is coupled to AGC fUtering; consisting of capad tor resistois 
R76, R77, R3l and R33, diode CR21 and amplifier UI7A- If ACC dump is asserted (in certain 
BITE modes) transistor gate U12D Is turned on providing a much faster charge patch for C59 through 
resistor R7B. The output of the filter amplifier U17A is coupled to amplifier U I7B. This amplifier 
provides the AGC siguaJ Bp IF ampUficr U8. At the same time UI7B provides one Input to A3 AGC 
drive amplifier U I7D through diode CR26. If ISB i$ installed and enabled a second AGC signal 
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Figiire A4 ACC Circuits Funclipnil Bloik 



rrgiTi circuit £ai4 i$ coupled to U17D througji dtode CR27. The two diodes biases the stronge&i 
of the two to the input of Ul 7D. The output o-f thi& Mnplirier is- coupled through 12 to AGC 

circuits on circuit card assembly A3, 

An AF/RF meter comparator circuit is contained on circuit card assembly A4. This circuit 
monitors the main RF, the IS£ RF and the AF that may be input from either the main or the tSB 
signal- The circuits consist mainly of comparator ampliners U34A (AF), U24B (1SB*RF) and U24C 
(maiii'RF). Ah three amplifiers operate in the same manner with their negative inputs accepting the 
AF or RF tefepence while the positive input is referenced from the digital to analog convener U2! . ' 
The Output of each amplifier is output trough connector J2 to Receiver control. From this inform 
matiwi the mictoprocessor adjusts the input to 1121 which in tum adjusts the converter signal to the 
AGC in all modes except manwalr The output of the three oomparitors are :^so processed to the 
front panel meter readout where the RF or AF signal level can Ik monitored- 

4.3.5 Independent Sideband (ISB), A5 

The Independent Sideband (ISB) circuit card assembly A5 contains IF efreuets. AF cir- 
cuits and AGC circuits. The dKCription of these basic dreuits are divided into those three basic 
functions and shown in two separate functional blocEc diagrams in Figures 4-^7 and 4-S. Input signals 
ro the circuit card include; IF signal, BFO signat. ACC, and audio signals from A4. Output signals 
include; AGC and audio to A4, and AGC and audio to AF OUT-J3 on the rear panel, but through 
circuit card assembly A4* The ISB circuit card assembly schematic diagram is shown in Figure 7-S - 

4.3.5. 1 IF Ciierrtt£ 

Figun; 4-3 shows a functionai block diagram of the IF erreuitry as it (unctions on circuit 
card assembly A4 along with the AF functiori. This cimuitry consista of a four Stage [F amplifier, 
a BFO amplifier, a product detector, an audio amplifKr, two audio line drive antplifieis, and AGC 
circuits. The IF signal is routed from bandpass fdter FLl by the filter selection switch, located on 
circuit card assembly A4 to the IF amplifier on AS. This fHter is selected in the ISB mode of opera- 
tion, so that an IF signal is touted to A5 only in thac mode. The [F amplifier is identical to the one 
located on A4 and t$ described in Paragraph 4,3 .4.1. The IF signal from the AGC controlled IF am- 
plifier is routed both to the AGC circuits and to the signal input port of a product detector U1 E- 
A BFO signal from A4 is applied to the base of transistor Qt through capacitor C3Q^ amplified and 
applied to the carrier input port of the same decector. The detector removes the carrier ai^d appLces, 
through its audio output port, the audio signal, through capacitor C43.^ to an audio amplifier. 

4.3. 5.2 AF Circuits 

Figure 4-8 shows a functional block diagram of (he AF circuitry, along with the IF cir- 
cuits, as they function on circuit card assembly A5. This circuitry consrsts of an audio amplifier and 
two audio line driver amptifieis. The audio signal, as received from the product detector, is con- 
nected, through capacitor C43 and resEstois R78 and R79, to the base of emitter follower amplifier 
Q8. The output of this amplifier is then routed to circuit card assembly A4. Refer to 4.T.4.2 for a 
description of the LSB audio on A4. The artenualed audio Signal is rou ted back to A5 and applied 
to rhe input of one tine driver amplifier integrated in Ul 2. The output of this amplifier drives 
tiansformer T2 with a center Capped 600 ohm ouepuL ntb Output is routed to AF 0UT-J3 on the 
rear panel. The main audio signal from the A4 audio is connected to the second amplifier U 1 2 and 
processed in Che same manner as the ISB audio except through Cransformer Tl. 

4.3.5.3 AGC Circuits 



Figure 4-7 shows a furiGtionai block diagram of the AGC cirtmits for drcuii card assembly 
A4. These circuits are iderticai to ISB ACC circuits and art- described in Paragraph 4. 3.4. 3. 
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Pi^up; 4-S. ISB PuncticinAl Block Diagram 



Fint Lqc^ Oscillator Synth«d™r> A7 

The fust local owJIlator syntlwsizsr circuit card aissembly A7 contains circuits to produce 
the fim oscillator frequency of 40-355 to 70.454099 MHz for the first mixer which in turn produces 
the first IF sipial of 40-455 MHi, The description of this circuitry b diidded into three basic groups^ 
operation of phase lock loops, the digital control ciiouitir ihd the osciUalor control circuitry. Fig* 
yre's 4-9 ihrou^ 4-1 1 respectively, show simplified block diaBimns of the three basic circuit divisions. 
Input sisnals to the circuit card asembljf include receiver control and a I MHz referenM fre^^ucncy. 
The only output signal from the assembly is the 40,955 to 70.454999 MHz- oscillatOf signal. 

4.3,6,1 Operation of Phase Lock Loeps 

A basic phase lock loop consists of eascntially four main blocks. Th^ aie; shown in FIS’ 

4_9 31 Voltage Controlled Oscillator {VCO), a divider capable of ditiiiing the output of 

the VCO by in integer number (-s-N), a phase detector and a Loop Falter Amplifier (LFAj. A 
phase lock loop configured in this manner is capable oflockini to the incoming reference frequency 
(F ceO arad in discrete steps, each frequifney Step being the same as the incoming reference frequency 
(F ref). This is derived from the fundamental Formula for this type of loop which is Fo - F ref x 
therefore, ro vary rhe main VCO Frequency (Fo) either Freq or N would have to be changed. Most 
loops perform frequency change by modificalton OfN, the integer divide mtio. It is noted, however, 
that this type of simple single loop can only vary in frequency steps as small as the reference fre- 
quency (F ref). However, it is assumed that a system is pebble whereby the main oscillator (Fo) 
frequency can effectively divide a fractional numbcT, then it is possible to achieve a cnuch finer 
resolution given the same higher frequency ceference. Assume that Fo is SO. 123467 MHz ^d the 
refeittnce frequency is lOO kHl, then using the above foimula the result is with n as the miio, a non- 
integer number: 50.1 23467 = 0, 1 k n; therefcct, n = 501.23467. If we spHt this number into its 
integer part and its decimal part, the result is a three decade integer and a five-decade decimaj number. 
Generating the non-integer part as an actual frequency is done by oorLsidering a portion of the fre- 
quency spccirum of interest between 50- 1 MHz and SO. 2 MHz where this finally generated frequency 
will occur. Thus, it ts possible to generate any si^al between these two frequencies by an averaging 
technique, that is to say (see Figcre 4-12) if the signal at SO. 2 MHz is sampled, 23,467 times and 
the signal at 50,1 MHz, 76,533 (100,000-23,467) times then the average or apparent signal produced 
by this sampling would occur at the frequency of interest at 50-123467 MHz. This type of sampling 
produces a targe number of sampling sidebands on the main output frequency. These ciu be removed, 
however, by pToduemg a signal equal and opposite to these predictable sidebands and adding this to 
the oscillator control stgniil and effectively nullifying the production of these sidebands. 

In the synthesiier used in the receiver the circuitry can be split uito two; for the operating 
analysis, those circulls involved in the generation of the digital signals to control the genemtson of 
the 5-sfccade decimal part of the divide ratio number (n) which in tum controls the sampling tech- 
nique and the signal to sum with the oscillator control signal, and those circuits including an oscil- 
lator, 3-decade integer divider, phase deEector+ summing amplifier and lowpas filter making up the 
components of a simple phase lock loop. These two parts in further discussions will be referred to as 
the DigitaJ Control and the Oscillator Control circuitry. A separate section is included for auxiliary 
circuitry which is provided to produce large frequency step control and out-of-lock indications for 
the receiver 

4, 3-6.2 Digital Control 

Figure 4-] O illustrates a simplified block diagnini of the digital control circuitry. The 
circuitry associated with the time control, the intioming I MHz reference signal from A7J2, is used 
as the clock for accumulator and registers through the NOR gate U4D which drives U20, U21 and 
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Fiiiiirc 4-9. Typical Phase Lock Loop Functional Block DU^ram. 



U22j and is routed direct)!^ US U3, U5 and PlS. The H**; D flip-flopi U3 and US with LTlAacid 
Ul B provide a lO-tevel, ring counter, TTiis counter is used to provide ttmed pu|$e$ to clock the 
accumulator from first actnimulation to second aocuimiiatEon and sequentially dock out the data 
in the latches US through U12 to the full adder Ul S. FUp-flop U3 provides a pulss 1 clock pulse 
wide but delayed 5 pulses from W the input, to Q1 the output. The output at U3Q4 is connected 
to the input Dfl of U5 also provide 1 clock pulse wide pulses but each output QiJ thnoueh Q4 
is used to drive the incomine data latches, U+A and U4B convert the nairow pulses from U3 Q?1 
and US 00 into a 50% duty cycle square wave with u period of 10 dock pulses (each half cycle 
5 dock pulses long). The ISO* out-af-phase outputs at U4A pin I and WB pin 4 provide control 
to U2, U22 and Ul$ to ensure that these devices are enabled during die correct half cycle. The TOO 
kHi reference for the reference side of the phase comparator is taken from U5 output Q4. US out- 
put is provided to U4C via U7C to reclock the CARRY IN to Ul 5 and also to U6 to provide 
the docltfor alignment of signals out of the HEX D Hip- flop Ud, 

In sciial-tf^paraUel conversion, the in-corning serial data stream from the A9 Repeiver 
control assembly consists of DATA^ CLOCK and STROBE signals. The strpbe is routed to U6 in- 
put DL where its output is rcclouke± This output at Ud Ol is fed back to D2 and its output Q2 
provides a strobe input tQ'U13 and UI4 one clock pulse delayerL The incoming CLOCK is fed to 
UI4 through US in paiaheL The seriat DATA is fed ruse into U!4 which from its output on Ul4 
pin ID to Ul2 and U13 shift registers. The output from Ul2 at pin iO ts fed to UlO and Ul U and 
so on to U9 and US to complete the data load and foiming the serial-tn-paraUel conversion of syn- 
thesizer data into the data registers. The data legistera US through U14 hold the data for the 
synthesizer frequency, the Ul register holding the ^bit BCD data for the 1 Hz di^t and each 
rtgUter the next decade so the U9 register holds the IQ Hi data and so on to the Ul4 register which 
holds the I MHz and 10 MHz data. 

[f The front panel RF frequency is set to 1Q.426SQ0 MHi then the actual loaded data is 
39.255 MHz above this frequency which is 49.610800, The fust IF frequency is 40.455 MHz so 
we can see that a further offset of L2 MHz less than the main LO frequency of 50.86 1 SOQ is intro- 
duced by the microcomputer into the serial data stteam sent to A7. This is accoimied for in the 
actual mathematical process in the Qnst and second aosumuiator cireiiilry, which replaces this off- 
set before generating the final VCO control voltage to the local oscillator 

With acgurotilitor operation^ the data loaded into the icgisteni US through. Ul 2 la fed in 
4 parallel boards under control of the ring counter US during the first half cycle of the tuning as 
discussed in the tuning section to the Full NBCD Adder Ul S, As the accumulation proceeds, the 
accumulating sum is passed from the Sum outputs of U15 to the 4-bit wide latch UlS. The Cany 
Out signal from Ul 5 is also stored in Ul 3 and is docked out to U7A and then under control of U7C 
from the tuning circuits through U4C back into the Carry-ln port of Ul 5 deriving th* first aecumu' 
lation the outputs from Ul 8 will he pro-pagated through into the 4 stage shift registers contained in 
U20 and U2 1. U20 and U2l are II stage registerE divided each into 2 four atasc registers and 7 five 
suge registers. The four outputs from Ul 8 are fed into the 4-stage registers in each half of each U70 
and U2l and then (he output of these 4^toge icgisteis is fed back to the 5rstage register in each half 
of U20 and U2l At the end of the first accumulation l:he data ai the output of the 4-stage register 
appears at the input to the tri-state 4-bit buffer U2A. 

As the second accumulaEioo begins U2A is enabled, under control of U4 A. and the data 
at i(s inputs is transferred to the B Inputs of Ul 5 the NECD Adder, During the five dock periods of 
the second accumulation the data in U2Q and U2l Js shifted back to the B inputs of Ul5, During 
(his period, the data in US through UE7 is held as the tri-state -output enable of these registers is not 
enabled ensuring the results of (he first accumulation is added again in Uic second accum illation. At 
the end of the second accumulation the results of the first accumulation wDI be propagated through 
the J-^tage legisTBr in each half of U2Q and U2 1 and will appear at the inputs D0 through DJ of the 
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4 4 Multiport Regisur U22, and at the A1 throng AS inputs to 1/15^ If no new data is loaded into 
US thiough U 1 2 from the sctiaJ itipuc data strearuj then the two cycles of accumulatiort will continue; 
rirsi aceuniuLiting (he contents of U3 through Uli on one half cycle with the data at A] throuah A3 
in U15, and on the second half cycle adding the results from the first accumulation back into the B 
inputs of U15. Temporary storage for the results of each accumulation is provided by UlS. U20 and 
U2L 



If the result of adding numbera in U1 5 is a temninaJ count, the adder will produce a Cany- 
Out pulse at U13 pin 6 and reset to zero and start counting again. In a real situation this process Is on 
going and the adder is continually providing Cany-Out pulses. <See Figure 4-12. tine B-) This Carry 
Out pulse is fed to U$ to he leclodked. The reclocked output at U6 pin 7 is routed through OlC to a 
further adder Ul 7. The carry out is also docked by U19A so that if it occurs on one edge of the ac- 
cumulating half cycle controlled from U4B, it will appear at the Q output of U19A and after reclodc- 
ing in U6 through the fifth latch it is applied to th* cany input of the 4-bit full adder U17. (See 
Figure 4-12, line C.) The adder UI7 condnualty updates.by addition, based Oh the cany out Lnfo-rma- 
tion from U 1 5+ the I OB kHi frequency infomtation, provided hy the input storage register U E3- The 
addition in this adder is continuous so that the outputs at Ul 7 pms 10 through 13 are constantly 
changing to provide the averaging action previously discussed- 

For DAC control, a 4 s 4 multiport register U22 provides storage for the results of the 
constant accumulations and provides the information to the digital-to-analog converter U23. Ul9B 
divides the accumulator control signal by two so that all four regisiers in U22 can be loaded. The 
read cycles to these Te:gisterS are controlled, by the ROA, RflB, R1 A and RIB Ersputs of U22. The 
R5IA and R0B inputs are fixed and the Rl A and R1 B inputs are controlled hy the output of UlSB 
so that during two accumulations Rl is loaded, each register R3 and Rl consisting of two 4-bil data 
storage areas. The data stored is that which appears at the data inputs of U22, D® (hrough D3, T^is 
stored informatLon is transferred to the register A outputs and register B output when W Enable is 
high and either is high transferring R^IA and RBB contents or Wl is high transferring the contents 
ofRlAand RiB, 

The digitai-to-analog converter provides an output based on the changiTig data at its inputs 
as a voltage tamp whose amplitude and DC offset is modified by the adjustment of RS. The D/A also 
provides a reference source for the pulse (o voltage converter U33, 

NOTE 

The pulses demonstrated in Figure 4-12 can be reproduced in circuit if 
the RF front panel frequency is set EO 1,04^000 MHi and the test points 
TPl and TP2 lemporaiily shorted. This ensures that the accumulations 
start from a zero condition. 0 will then be at TP3, C at TP4 and E at 
U23>pin 2 (the D/A output). 

4.3.6.J Oscillator Control 

Figure 4-11 presents a simplified block diagram of the oscillator control ctreuits. To more 
fully understand (he operation, the following description is divided intO' four principal areas; I ) Main 
Division, 2) Phase Comparator and Pulsc^to- Voltage Converter, 3) VCO and Analog Control Circuitry, 
and 4) Speed-Up and Out-of-Lock Operation: 

1. Main Division. The BCD data outputs for IQO kHz, I MHz and 10 MHz provided by 
U17 and Ul4 are applied to a 2-modu]ui, 3-decadc divider cemsisti ng of U27, U29, U30 and U3L 
This form of division ensure that by using a 2-moduEus high speed control device U27 that can dhide 
by 1 0 Of 1 1 under control of its Ml and M2 input control caij divide a high frequency input by an 
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Fijiurt4-I I First Lw-’nLOscilljtur A nalag Circuits Fltlttlidiul Block Diatn 



valuit. TTic icrmina] count from U39 is appliai inV'ertcd by QS to this control input of U17. 

Tlie resultant divided si^aJ at pin 9 of U29> U30 and U3l is applied to a TTL to ECL converter net- 
work consisting of R30, R3 1 and CR7 to a nip-flop U2SA. TEiis; flip-Oop recloofcs the divided output 
under controt of the cloefc signal on U2SA pin 6 from the ECL output U27 pin B, and then applied to 
one side O'f the phase compaf^tOi from its quadrature outputs on pins 2 and 3. 

2. Phase Compajator and Pulse-to-VoitaBc Converter The phase comparator reference is 
deiived from the 100 Signal fronfi U5 pin 12^ teeEocked against the 1 MHs lererence in U2$A. 

The leference output at U26A pin 2 is applied to the other side of the phase comparator consisting 
of U2flBj U26B and U32. The ECL comparator provides phase comptrPtOf outputs at TP7 and TPS. 
The variable input froiP U23A pin U applied to a puise^wldth detecror consisting of CR9, CRIO,, Q3 
and U33B. As the pulse width changes as the frequency varies from 40.455 MHz to 'J'0.454599 MHz 
the voltage At the emitter of Q6 varies conlinuo«5.1y and linearly over a range of approKimately I volt. 
The DC offset of this voita^ is deteimlned. by the D/A ref from U23. U33A and QS from one-half 
of a current source to CR12 and CR14 and Q7 and Q9 from the bottom half of thlscuiient drive 
through CRI 3 and CR15. Phase compared outputs at TP7 and TPS are fed into the diode network 
formed by CR12 kCR 13> CRl4 and CRIS and an output from this pulse-to-current converter is fed 
to R(50- 

3. VCO and Analog Control Circuitiy, The cunent output of the phase comparator is 
combined with the voltage ramp from the D^A through CBO- This comhlned signal is then applied to 
an mtegratlng amplifier U3S. In normal operation, the output of U35 is sent to a signal linearizing/ 
inverter circuit U37 A and to the out-of-lock window detector comprising U34C and U34D- This is 
described in more detail in the speed-up and 'oui-of-lock circuit operation. The output of U37A at 
TPIO is a DC voltage that can vary from a high voltage up to IS volts and a low voltage equal to I volt, 
it wtU be high voLiage when the selected frequency is at 30 MHz and low when the system requires 0.5 
MHz. This DC voltage is then passed through U37B which along with its associated resistors and 
capacitors forms a low-pass filter. This output is then buffered from the VCO by 12QK resistor R8B 
between TPl 1 and TP l 2- A further lead-lag network is then in the VCO control line between TP 12 
and ground formed by R92, R93, R94 and C9B. This voltage is then applied to Che VCO control 
varactors CR3 and CR4 through RS5 and L4, A voltage applied to CR3 and CR.4 will vary the 
capacitance across the main VCO coil L5 and thus vary the frequency generated- Q1 is the main LO 
active device and an output from its drain is oapacitively coupled to a buffer amplifier of the cascade 
type formed by Ol2 and Ql3. The output of this feeds the 2-modulus divider controller U27. A 
further output from the oscillator coil is tapped off and provides the main LO output through Q2 
and Q3 with step down tiansfoTmcr Tl. 

4. Speed-Up and Out-qf-Lock Operation. When a large step of frequency is introduced 
on the front panel or from remote the window detector U34C and U34D compajatotSi compares the 
inputs on pins 9 and ID from die VCO control circuitry with fixed high and low refeiences on pins 

1 1 and t. If the voltage goes higher or lower (rrequency step up or down) than these references 
a pulse will appear at the comparator outputs on pins 1 3 and 14. This pulse is applied through an 
RC network to a voltage cqu verier consisting ofU34B and CR19 and CR20. This voltage offset 
pulse is then used to drive three switches U3#B, U3'SC and U36D. These switches by- pass the 
iowpass filter U3TB and increase the integrating bandwidth of U35 and one switch, provides a feed 
forward from TPlO to the positive input of U40. U40 provides an Integrated drive to push-pull 
drivers OlO and QH I , the action of these drivers is to high-speed charge or discharge C93 through 
R91, C97 and R94. When the control voltage is at approidmately the correct voltage for the fre- 
quency selected this circuit hecomes operative. U34A provides (he Cut-of-Lock signal for feeding 
to the A9 Receiver control board and then to A6A2 for processing- If a pulse or a constant low level 
is applied to pin 6 of U34A (hen its output will go low indicating OOL. 
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4,3,7 Second LO and BFO Generator AS 



Hie second local wcUlator and beat frequency oscillator circuit card issembly contains the 
circuitry for these two oscillatora. An intemal/exlemBl Crec|uency rtfertjice circuit is aiso ctmiained on 
this circuit card. The scccmd local osciUator develops the fixed 40 MHz signals for the second mixer ihii 
in turn provides the 455 kHz second EF signal. The BFO is a variable oscillator that provides both the 
4S5 idis second IF signal and the basic 455 tHz beat freque ncy for sideband and CW modes of opera- 
tion. The oscUlator, through receiver control may be either set at 4S5 kHi or varied plus or minus 3 
tcHz either side of its basic frequency for CW operation. The intemal/external frequtriey reference 
cjicuit provides a reference frequency for both osciUatotS phase loct loops as well as the first lO con- 
tained on A7. In addition, the circuit includes an intemal temperafuTt controlled crystai OSciUator 
which supplies a selectable 1 MHz, 5 MHa or 10 MHi reference frequency output at- the rear panel. An 
external reference frequency cam be used in place of the internal leference. The cucuit dKcription for 
the inlcmal/cxtcmal reference, the second LO and BFO are described under their respective headings 
with functional block, diagrams shown in Figures 4-13 and 4-15- Schematic diagrams of these circuits 
are shown in Figure 7-10, 

4.3.7. 1 Entemal/Extemal Reference FrequBucy 

The AS circuit card contains circui.tr>' that permits either an internal or esiemal reference 
frequency. This reference frequency is required for the operation of all three oscillator synthesiiers. 

A reference in/out connector and switch on the rear panel in addition to linkage on the A-S circuit 
card provide for the selection of either internal or cxtctnal frequency and for selecting the proper 
divide by N frequency for the Phase Comparator. 

4,3+7. 2 Internal Mode 

A 5 MHz crystal oscillator Y1 , located on A8 is used as the intennaL reference frequency. 

With the rear panel REF INT/EXT switch in the ENT position, the base of Q! is grounded through 
R7 which turns voltage regulator Ul on. The voltage from this regulator enables the temperature con- 
trolled crystal oscillator. Approximately 30 minutes are required for maximum stability. The oscilla- 
tor output is coupled through capacitor C5 to the base of transistor switch Q5. With the ground ap- 
plied through the INT/EXT switch, the base of QS is held high through inverter U2A and diode CR3 
while the base of tiansistO'r switch Q4 is held low through diode CR3, Transistor Q5 conducts, trans- 
ferring the 5 MHe signal throu^ a TIL square wave shaper Q6 to one clock input of the phase 
comparator, S« 4.3- 7.4, item 3, The 20 MHa voltage controlled oecillator, described in 4. 3 .7.4, item 2, 
is stabilized through the use of this reference frequency. The 20 MHz output of the osciltator b 
divided by three dividers (two -i-2, U7B + U7A and a + 10, U6). The two dividers (-ir2> are contained 
in a single dual D ftip-fiop. The clock signal (20 MH?> is applied to the clock input of U7A- With the 
Q output connected to the D input, the Q output provides the 10 MHz reference. The lO MHz is also 
connected to the clock input of the second flip-flop and to the divide by 10 circuit. The second 
flip-flops Q output provides the 5 MHz reference signal. The divide by 10 circuits a two stage 
divider (-e-2 and +5). The 1.0 MHz drives ihe clock input for the divide by 5 at B input pin 1. The 
output of this divider (QD pin 1 1) is connected back to the clock of the second divider (-e- 2) at A 
input pin 14. Dividing by 5 first then by 2 provides a more symmetrical I MHz reference- The I 
MHz signal is output from the divider {-i-2> at QA output pin 12. The I MHz. 5 MHi and IC MHz 
frequencies derived from these dividers are available for reference through data select switches U4 
and US. The 1 MHz reference is routed directly to the BFO synthesizer and to the first local oscilla- 
tor synthesizer through NAND gate Ul 1C and connector J2, One of the three frequencies will be 
selected by data select U5 and routed to rear panel connector J7. Either one of the three fre- 
quencies may be selected by proper connection of links LKI and LK2. In this internal mode, data 
select C of both U4 and U5 is held low through Che INT/EXT switch. Linking LKI makes data 
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select A low which oolpuis DO input of both. tM and U5 to their respective Y outputs. For IT4 
this is S MHz, for U5 It is 1 MHi- When only LK2 iis linked dati select A will be hi^ and B low 
which connects both Dt inputs to their respective Y outputs (U4-5 MHt, U5-5 MHzh When both 
LK| and LK2 is Linked both data select A and B are held low which outputs D3 of both U4 and 
US (U4-S US-f OMHz). As noted in tha internal mode, U4 always selects the 5 MHz, [t is 
then routed to the phase comparator as the oscillator reference si^al. The output frequency sek 
ected by U5 is routed throu^ resistor Rl3 to buffer amplifier stag.eS Q3 and Q2. These stages 
provide for output into 50 ohms (hrou^h a high pass filter, LI, C6 and C7, and connector J7 on the 
rear panet. The high pass filter also provides filtering for reference frequencies applied externally 
through J7 while resistors R9 and R9 provide a 50 ohm impedance to the incoming reference ■ 
frequency, 

4. 3.7.3 External Mode 

In this mode of operation the INT/EXT switch is set to EXT and this line goes high from 
the +5 volts through resistor R7B. This causes transistor Ql to turn voltage reBulstOr U1 Off which 
in turn turns off the intemat ciystxl oscillator YL When an external oscillatar is connected to con- 
nector J7 on the rear panel, the input Is routed through the high pass filter, and eapadtorCE to the 
base of transistor switch Q4. The input of NOR gate U2A is now high which in lum keeps the base 
of Q5 low through diode CR3, Transistor Q4, whose base is no longer low, conducts which applies 
the extemsi reference through the TTL shaper to the same clock input of the phase comparator that 
the 5 MHz refennee was applied in the internal mode. The appropriate reference frequency for 
apphcatlon to the second clock Input to the phase comparator can be selected through LXl and LK2 
as in the intemaJ mode ^ however, data sdect C Is now high. Unking LKl selects P€ (10 MH?), 

LX2 selects D5 (5 MHz) or both LKL and LK2 seJect D4 (1 MHz). The DO, Dl, and D2 inputs to 
U5 cannot be selected when data select C is hi^ (external mode) and no output appears on the Y 
output of U5. 

4.3.7.4 Second Local Oscillator 

Figure 4-13 shows a simpLIiTed functioital block dia^am of the secocid local oscillator. 

The circuit consists mainly of a crystal tefcrenced. voltage controlled osctllatot, a frequency doubler 
output circuit and a phase lock loop includes ampliilers, an ECL to TTL buffer, three frequency 
dividers (two ^ 2 and a -^10). ceference frequency select circuit, a phase comparator and a digital to 
analog converter. The three divider? arc used to provide a choice of reference frequencies for intemal 
Or external reference. 

1. Phase Lock Loop. The 20 MHz oscillator frequency Is kept on frequency through 

a phase locked loop (See Figure 4-9). The oscillator output i$ rouied through a divide by N circuit 
that provides an oscillator reference frequency. This divided oscillator frequency Is coupled to the 
Second clock input of a phase comparator. The phase comparator, described below, detects any 
phase shift between the oscilUtor frequency and a Teferenee frequency also connected to the phase 
comparator. The phase comparator then changes the digital to analog oonrveiler output voltage 
which is eoinnected to the oscillator vamcior and crystal. This (hen causes the osciltatot frequency 
to change. This loop action wdl continue until the oscillator frequency is brought Into phase (same 
frequency) with the reference frequency. 

2. Voltage Controlled Oscillator. The 30 MHi osdllator consists of ECL OR gate U32D, 
20 MHz crystal Y2, varactor CR4, resistors R47, R4S, R49 and R50 and capacitors C34 through 
C3S. Oscillation frequency js derived from the pamllcl combi nation of crystal Y2 in series with 
C37 and with varactor CR4 in series with C34. The dc voltage applied at the junction of CR4 and 
Y3 Controls the reactance of the parallel circuit, mainly through CR4. This dc voltage, controlled 
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through the phase lock loop described in Paragraph ( I > cotEipenSatcs for anj^ fraqueiicy shift of the 
oscillator. The oscillator output is coupled to two buffer amplifiers 1J22A and U22B. Buffer U22A ls 
used to drive a TTL shaper hufTei amplifier, QlO^ which shapes the oscillator output into a st)Ultr; wave 
for input to the divider. These circuits are described in Paragraph a. Buffer U22B dcives a freciuencv 
doubler circuit, Qi 1, and associated compOhentL This tuned circijit selects the 40 MHz component 
of the signal and outputs it through J3 to circuit card AJ as the second oscillator frequent^- 

3. Phase Comparator and Digital to Analog Converter. The phase comparator is used to 
detect the phase shift between the lefcience frequency and the osciliator frequency and to apply 
control to the digital to analog converter in relation to that phase shift. The comparator consists of 
dual flip-flop U3 A and U3B and NAMD gate U2B. Flip-flop U3 A is clocited from the reference fre- 
quency while U3B is clocked from the divided oscillator frequency. The D inputs to both flip-flops 
are held high through the +5 volts. When both Q outputs are hi^ the output of MAND gale U2B 
goes low, resetting both flip-flOpS with a delay throu^ R32 and C20- Thus when the positive edge 
of a dock signal clocks a fj^-Elop, Q goes high while Q goes low. If the two dock signals to the 
flip-flops are in phase, the Q outputs then will go high from the reset action through NAND gate 
U2B, initiated from the leading edge of both clock pulses. The ^ outputs will remain high through 
the on-off period of that particular clock pulse. Except for a small delay time introduced by the 
flip-flops the ^ outputs win be high most of the time when the two clock signals are in phase. (See 
Figure 4-14). When the 05cii!ator_frequcncy leads die reference signal (frequency high), the ^ output 
of U3B remains on less than the Q output of U3 A because the leading pulse sets back to Q on U3B 
before the lagging pulse of the refeienoe signal sets back to Q on U3A. Thejevcisc of this is true when 
the osdllator frequency lags the reference signal (frequency tow). The twoQ outputs of the phase 
comparator are coupled to a digital to analog converter which con^ts of transistors Q^, QS and Q9, 
resistcis R33 through R39 and capadtOrsC24 through C2d- The Q output of reference flip-flop U3A 
is connected to the emitter of Q7 through R33 while the ^output of the oscillator Clip-flop LF3B is 
connected to the emitter of 09 through R34, When the oscillator and reference signal are in phase, 
the two outputs are the same and transistors ^ and Q9 conduct at a rate dependent on the amplitude 
and time period of the pulse. With the amplitude always constant, the amount of conduction then 
depends only on the time period. When the pulse goes high, the emitters of Q7 and Q9 go more 
positive {pausing them to conduct less and when the puisc goes Eow, they conduct more. The voltage 
output at the common collectors of QS and Q9 would tend to follow this rise and fall in the pulse; 
however, the inverted signal at the base of also causes it to conduct less when the pulse is high and 
more when the pulse goes low. This action converts the pulse signals Into a dc level sawtooth waveform 
a t the QS-Q9 common coUeclors. The low pass filter, C2S, C2-6 and B39 smooths this wavefaim and 
dampens sudden changes caused from changes in the phase comparator puUe rates and in turn stabilizes 
the phase lock loop. When osicillator frequency increases, the pulse rate increase, the puUe rate increases 
at Q7 and decreases at Q9, causing a reduction of the de level output. When oscillator Frequency de- 
creases the reverse action takes place. This analog dc output iis coupled through R47 to the osciUaEOr 
for frequency control. 

4. Out of Lock Detector, The out of lock (OOU detector consists of NAND gale U2C, 
reStstOrs R43 and R44 and capacitors C29 and C3 1. The N*AND gate output Is held low (phase loop 
in lock) by the Q outputs of the phase comparator. The resistor capacitor combinations R.43-C29 
and R44-C31 integrate the square wave signal to provide a constant high on the two NAND gate 
inputs. If either or both of the two ^ outputs from the phase comparator remains low the output 
O'f the NAND gate will go high. The OOL output From this circuit is routed to a 9 Front panel 
control for processing. 

4,3,7 J Beat Frequency Oscillator ( BFO) 

Figure 4-15 is a simplified block diagram of the beat frequency oscillator. This circuit 
provides the variable 453 kHz BFO for receiver CW and sideband operation. The BFO is varied plus 
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or mLnus S kit rtceiver control, Th* ciciUator operates in i phase locked loop which con- 

sists of 1 voltage controlled oscillator (VCO)^ a buffer ampEfier, a programmed divider, a phase 
comparator and a digital to analog converter, A divide by 2000 circuit is inclLided to provide a 500 
Hi rcfciertce signal for the phase coitiparatof. The VOO opemtes at a center frequency of 22.75 
MHz which is SO times the BFO center frequency of 455 kHz, The oScillatOf output is routed through 
a buffer amplifier, TTL shaper, divide by 50 circuit and filter to provide the 45 S kHj BFQ to the 
A4 circuit card. An out of lock (00 L> circuit is also included to detect any out of loch condition of 
the phase lock loop. 

I. Phase Lock Loop. The phase lock loop for the BFO oscillator functions in the same 
way as the circuit described for the second local oscillaroj except the divide by N is made variable 
through BFO input data to the divide by M circuit 

3. Voltage Controlled Oscillator. The VCO consists of field effect transistor Q18 opto 
isolator U21, CoUs L4 and L5, resistors and R67, capadtois C52 through C56 and CS9 and 
varactors CR6 and CR7. The capacitive reactance of Hie two varactors in cotq‘unctions wi^ L4 
determines the frequency at which the circuit will oscillate. Since van-oiora change capacitance 
in relation to the level of the dc voltage applied, the freqiifincy of the oscillator is controlled from 
the output of the digitaj to analog converter that is applied to varactors CR6 and CR7 through 
coil L5r Opto isolator U2 1 , connected to the source of Ql S through resistor R6?p provides for oo- 
off control of the oscillator by isolated control of the osdllatof source bias. When BFO is enabied 
in the CW and sideband modes, U21 is enabled throu^ pin 2 which in mm completes the bias path 
for Ql S through Rb7,, The output of the oscillator is coupled through capacitor C57 to the gate of 
field effect transistor Ql9 which acts as a buffer amplifier between the oscillator and two output 
circuits. One output of the hufTer ampUfier provides the osciEator reference frequency through 
capacitor C72 to the programmed dividers. This circuit is described in Paragraph 3. The second out- 
put is coupled through capacitor C60 to a shaper circuit, Q20, R72, R73, R74 and C6l. This circuit 
shapes the wivefoim into a square-wave for the TTL logic of the divide by c ire tut U20, The dual 
decade counter U20 is estemaUy strapped to provide a divisicin of SO on its QD output, pin 9. The 
variable 22.35 to 23. IS MHz oscillator signal Ls reduced in frequency by the dMfion Of 50 which 
provides the 447 to 463 kHi BFO- This output is filtered through the filler network consEstuig of 
C63, C64, C6S, L6, R7S, R76 and R77. This filter shapes the digital waveform from U20 into an 
approximate sine wave signal before being routed to circuit card A4 through co'nnector J4, 

3. Programmed Dividers. The programmed dividers dclcimine the divide by N number 
by which the oscillator frequency will be divided for a variable reference to the phase comparator. 

The program dividers consist of presettable BCD decade counters U14 through U1 S, divide by 10 
or 1 1 2-modulus contrallcr U19, NOR gates U12A through U12D and AND gates U 13 A throu^ 

Ul 3C. The program divider has two reference inputs; the oscillator frequency coupied through 
C72 to the V reference and dock inputs of Ul9 at pins 15 and 16 and the BFO data control inputs 
to Ut5 through Ulfl. It is the BFO data Inputs in conjunction withUl? that sets the divide by N 
number for dividing the VCO frequency. To divide the 22-75 MHz to 500 Hi, for the second clock 
input to the phase comparator, would require a division of 45500. The five decade counters are 
externally strapped to countdown from a maximum count of lOOOOO (99999 +■ 1). The SiCtual data 
then that would be set on the BFO inputs would be lOOOOO — 45500 = S4500; however due to 
gating restrictions between the decade counters the actual number set at the BCD inputs is 54509 at 
center frequency (455 kHz)i The BFO is adjustable plus or minus 8 kHz so that the swing in the 
BCD inputs must be from S3 709 (545Q9 - 800> eo 55309 {54509 + SOO) with 54509 as center At 
center frequency counter UI B receives the 10 Hz BCD digits on its parallel inputs PO through P3 
with PO and P3(2'^’i-2^ = 9) high. Counter U17 receives the 100 Hz digits vriih all input low (0^ 

Ul6 receives the 5 kHz digits with PO and P2 (2® + 2- = S) high, and Ul5 receives the 10 kHz digits 
with only P2 (2^= 4) high. CounteT U14 is strapped POand P2 (2^ + 2^ = 5> to the +5 volts (high) 
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and PI and P3^ to ground Qow\ This supplies the lOO ScHz digit which is alwa>rs 5, Counter U15 
receives only the 2'*^, 2 ^ and 2^ BCD digits since the 10 kHi Swing is never greiier than 7. The 
counter is a two modulus divide by 10 or ] I controUer and will divide by tO or 1 1 for different 
periods in the clock signal The TC output of UtS egupled to the M I-M2 inputs of UI9 detenuine 
the periods at which it will divide with either 10 or 11- NOE. gate UI2C ensures that the count 
enable input of Ul 3 goes low when TC joes high. This assures that the TC output will be retained 
long enough for action on the MTM2 inputs of U! 9. The QTTL output (pin 1 1) is used to clock 
the decade counters UI4 through Ul3 and as a ceclocklng source for NOR gate Ul - A- Four cootrol 
inputs, paxalle] enable oount enable parallel (CEP), count enable tiicJde (CET) and reset (R> 
select the coup ten mode of operation. The R and CET of ail counters is held high through the +5 
volts connected to all counter CET and R inputs, TTie CEP input of counter U17 (100 Hi) is also 
held high from the same +5 volts since this counter does not receive a carry out from pitvious counters. 
The CEP of counter U 1 d ts high only when the TC output ofU 1 7 is high, the CEP of U 1 5 is h igh only 
when the TC output of both Cld and Cl 7 through AND gate U13A anehigh and the CEP input of 
UI4 IS high only when the TC output of both UL5 and U16 through AND gate UI3B ate This 
AND gating of (he TC outputs help prevent eKTra pukes frocn occurring that are caused from delays 
in the counters. The PE of all counters are alternately low and high as the TC output ro inverter 
CTllB is alterrtiieiy high and low. With the R and CET of all counters held high Cto-unier resets when 
R b low) the count mode is enabled when CEP and PE goes high. When PE goes low the counters will 
synchronously load Che data from the BFO inputs into the counters with the count oecurrini each 
500 Ha. The counters output on TC only when PE is held high; however when CEP is heid low the 
TC output wdl be retained until! the negt clock pulse. The TC ouipur of the programmed dividers is 
connected to one input of a two input NOR gate Ul 2A- The clock signal k connected to the second 
input so that any unwanted pulses, created by delay in the counters and not tn sequence with the 
clock pidsc will be reiected- The output of Ul 2 A is routed through inverter U12D to one clock input 
of the phase comparatO'r as the oscillator reference frequency. 

4, Reference Ftequency. The 1 leference frequency supplied from .intemal/ex lemaJ 
reference circuits is divided by 2000 to provide a 500 Ht xefemnee frequency to thr phase compara' 
tor. This division of 2000 is accomplished with two dual decade counters U3 and U9. Counter US 
provides a division by 1 00 while counter U9 provides division by 20. Each counter has two divide by 
2 dreuils and two divide by 5 oircuiu and ate externally strapped to provide the divisions by LOO and 
20. The divkion by 100 is accomplished by using all four dividers in the aider shown (-p■ 2 = 500 kHi. 
-i-J ■■ |0Q kHz, -i-5 ■ 10 kHz and -t-2 ■ 10 kHtJ- The divide by 20 is accomplished in the same manner 
except its input is the IP kH? output of the ’i'lOO and the second 5 is bypassed (-^ 2 = 5 kHz. 

-s5 - I kHzy and -h 2 = 500 Hzk TTie resultant 500 Hz output is coupled to the clock input of D flip- 
flop UlOA, This OLp-tlop is contained in a dual Hip- flop package which together with NOR gate Ul I A 
make tip the phase comparator. 

5. Phase Comparator and Digital to Analog Converter. As described previously, the 500 Hz 
reference frequency i$ cminecCed to tlip^llop UlOA. The second flip-flop UlOB receives its clock sig- 
nal from the programmed dividers. The D inputs of both nip-Hops are tied to the +5 volts {logic 1) 
while both Q outputs one connected through 2 input AND go.Ee Ul lA and resistor R33 to the reset of 
both nip-dopj. Both nip-flops will reset each time that both Q's go high, t^using a Logic 0 at the resets 
of both flip-flops. The cl-qck input signal to UlOA (ineferencE) consists of positive going pukes while the 
signal from the programmed divider (oscillator reference) also contains positive going pulses and is 
connected to the clock input ofUlOB. Each flip-flop triggers Q on (hi^) the positive going puke of 
its respective deck signal and at the same time triggers ^ to zero (low). Previously os described, when 
both Q outputs are high the output from _^D gate Ull A is Low clearing both Hip-flops throu^ R33. 
This resets the Q outputs to low and the Q outputs to high. Refer to Figure 4-14- The two ^ outputs 
are connected to (he digital to analog converter which consists of transistors Ql5, <316 and Ql 7 and 
their associated components. This circuit operates in (he same manner as the digital to analog ooriverter 
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desciituMl in Pansrapti b (3) except tlial adjustments itt the BFO frequency provide a differenit setting 
of the do control voltage. This causes the VCO to change frequency tn mlatjon to the BFO sfitting, 

dr Out of Lock Detector. The out of lock detector consists of NAND gate U1 1 B, it- 
sistors R57^ R5B and R.84 and capacitors CS3 and C36- This circuit operates in the same manner as 
the second local oscillator OOL circuit. 

4,3vS Reeeivet Control Section 

The front panel Receiver control edrnuit card A9 provides for the in and out flow of Receiver 
control data, both from local (front panel) and remote iocationt. The fro^nl parwl contains^controls 
3 jid indicators for local operation o f the Receiver which includes- two - sixteen keypad switch sets, 
a twiing knob, two Liqu id Crystal Displays {LCD)^ a fault indicator, an IF and AF GAIN control, two 
audio line level controls, an audio phones Jack and a POWER^N switch- All of these controls, except 
POWER-ON switch Sl> arc in terfaced to Receiver circuits through the A3 circuit card- The IF and AF 
GAIN controls, two audio level controls and phOnftS jack are routed directly through the A9 circuit 
card to their respective Receiver functions, The keypads, tuning enopder, LCD's and fault indicator 
conneCE through vaTicus interface circuits on the A9 circuit card to The microproceisor (A6A2). The 
data is processed by the microcomputer and routed back through interface circuits (A9) to various 
Receiver functions tA4, AJ, A7 and AS). Receiver control data entered from a remote location is 
routed through interface circuits (A6A1) to the microprocessor CA6A2). This data is processed 
routed through AS in the same way as front panel data. Figure 4-16 shows a functional block diagram 
while the schematic diagram is shown on three sheets in Figure 7-1 1 . 

1 , Front Panel Switches. Two sets of switch panels, each containing 16 pushbutton 
switches, are used to enter Receiver control data from Che front panel Switch parrel I is used for 
Receiver tuning, BFO tuning and for selecting remote or local control- Switch panel 2 is used to 
select Receiver mode, ACC mode, bandwidth and RF/AF meter indication. Each pushbutton switch 
is a single pole, single throw switch with ncnnally open momentary contacts. One contact of each 
switch is commonly ccmnected to ground within each keypad set The other contact of each switch 
is connected to an inpu t of six hex buffcis U7, US, U9, U33, U24 and U2S (two inputs of US and 
U24 aie unused) and to volts through a I OK ohm resistor supplied through resistor array Ul, Uil, 

LfJ and Lt 6. When any particular switch b open (not pushed), its input to the buffer is held high 
through the I OK ohm resistor to the +5 volts. When the switch is closed (pushed), the inpu t line to 
the buffer goes low. The high cr low condition of any smteh is passed through the respective buffers 
to the data bus when that particular buffer is enabled from the address multiplexer U29. The 32 out- 
puts (four are unused) of the six hex buffets am strapped to the 8-line data bus In groups of eight with 
each group controlled from a scpaiaie address enable signal from U29. This assures that the status of 
two or more switches will not be transferred through the buffets to the same data tine at the same 
lime- The enable signals from U29 are controlled from in/out read and address ccntioi signafs 
generated by the microprocessor in order to reguiaHy scan the switch pads for new data. Data on 
these lines are tmnsferred to the microprocessor as described in 3. 

2. Tuning Encoder. The tuning encoder, opcTuled from the front panel tuning knob, is 
used Co adjust, in fine frequency increments, either Receiver frequency or BFO frequency- Push- 
buttons, on the right keypad, select the mode of the tuning encoder and the rate at which frequency 
data may be entered. The TUNE RATE pushbutton selects one of three rates of change for main 
Receiver frequency that the tuning encoder will respond: fine (1 Hi increments), stow (30 Hi incre- 
ments) and fast (I kHz incroments). The BFQ pushbutton selects BFO frequency tuning in one rate 
Only Cl 0 Hi increments). The LOCK pushbutton disables the encoder while the TUNE RATE Or 
BFO pushbutton enables the encoder from a locked condition. The tuning encoder consists of a 

25 Segmented disk operating in conjunction with two offset reflectivn object sensors .U59 and UdO 
with the sensors being mounted On the A9 circuit card. The light from the sensor is reflected froTn 
the alternately reflective and non-reflective segments of the disk to the detectors as the disk \s rotated. 
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Figure Ffoatt PAtiel C^ntratp Block DlsgVam 




This produces two pulse wavieforms [see Figure 4-} 7>, The two detectors arc physically positioned, 
in nilation to the disk segments, so that one waveform either leads Of lags the other by ^ degrees. 
Clockwise rotation of the tuning knob causes the output of U59 to lead that of U450 causuig frequency 
entered to increase. Counter-clockwise rotation OaOSCS the waviefonti Of U60 W lead that of If 59 caus- 
ing frequency to decrease. The outputs of the object sensors are coupled, through resistors R]^ and 
R IT, to a comparator U5SA and U53B. The two Inputs to this circuit aic Compared to a Hxed dc 
voltage input to the comparator from resistor combinations (R3 and RIQ for 1F5^A and R9 and Rl I 
for U5SB) which control the comparator switching point The square wave outputs of the compara- 
tor are routed to buffer U4TB. This data buffer Is enabled, from multiplexer U29, in program sequence 
to transfer the encoder data to data Unes FPO and FPl for processing as described in item 5. 

3. Audio and IF. Audio and [F controls and an audio phones Jack are contained on the 
front panel for control and monitoring of these functions. Control and audio to and fromi these 
components are routed through the A9 dreuiE card from the A4 circuit card with no connection to 
the in-out digital control hardware on A9. A complete description o f their functiun can be found 
in Paragraph 4,3,4, 

4. Liquid Crystal Displays. Two Liquid Crystal Displays (LCD) are contained On the 
front panel for displaying Receiver status. Receiver frequency and BFO frequency ore displayed on 
LCD U3- while Receiver mode, AGC mode, tuning mode, nemote/Eoeal mode, bandwidth and AF/RF 
metering are displayed on LCD U4. The S-linc data bus is routed directly to ten 4-line LCD drivers 
(U19-UT2 h IJ36-U40 and U49) and to Ihtrtcen BCD to seven segment dccoder/drivers (UIQ-UIS and 
U31-U34), The ten line drivers provide decoding and drive for all annunciator displays while the 
thirteen 7-segment drivers provide decoding and drive for all numerical displays. Multivibrator 
timed by R] and provides a 100 Hz signal to the DF (display frequency) inputs of the line ddveis, 
the BP [backplane) inputs of the 7-segment drivers and the two LCD's. Tl^ signal is used to drive 
the LCD's display. 

NOTE 

LCD displays operate from low frequency square wave pulse 
trains. The contrast of the display being a function of the 
frequency. 

Timing to the tine drivers is provided by strobe siBnats from BCD to decimal decoder UitJ while the 
7-segment drivers receive timing from 4-bLt latch and decoder ti35. These two decoders receive their 
input from binary counter U5 1* The clock pulse (CP) for U5 1 is derived front three strobes S7, SI 1 
and SI 5 combined by NOR gale U4S A. Decoder U3S is controlled by inversion of strobe ST through 
U4SB while USD is timed by strobe S15 through inverter U56- When a Strobe signal in program time 
enables a line driver or 7-segment driver, the data at its input port is latched into the driver. The 
100 Ha signal on the DF or BP input of the drivers Is applied to the display segments and is inverted 
or not inverted through control of the data input to each driver. This in turn controls whether the 
segment is turned on or off. Any segment of an LCD is turned on by a 180 degree difference of phase 
between segment Input and the main backplane drive to the LCD (Figure 4- IS). To turn the display 
segment off the phase difference between these two signals must be ?ero degrees: that ia, the two 
signals must be in ph^ (see Figuie 4-1$), 

5. Receiver Control Circuit Card A9, This circuitry rgutes data, entered at the front 
panel, to the microprocessor bus and routes processed data from Ad AT to various receiver Tune cions 
On A4, a 5, A7 and A3 circuit cards. This data flow in the data bus lODO through 10 DT is controlled 
by read, write and address controls [lOCO through 10C7) signals from the micraprocessor. All data 
entered from the front panel except audio and IF functions described in item 3, is iraniferred to the 
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micropnsctssor for pFooessimet then routed back througlt A3 to various Receiver functions. Data 
entered from a remote location is routed to the microprocessor, then the processed data Ls rouied to 
various Receiver functions through A9 in tjie same manner as processed front panel data, 

a. Data In/Oul Control. Data flow between the A9 circuit card and the microprocessor 
is via their respective S bi-directional data lines. The flow gf data from A5 to A6 a 2 and vice versa 

is buffered and contrrrfled by U2 Th U23 and U46. The bi-directiona] switches U27 and Lf2fi are 
configured to transfer data from A3 to A6A2 when enabled in a READ cycle via inverter U5S, The 
tri-state, S-bic latch U4-5 is used to transfer data from A6A2 to A9 during a WRITE cycle under the 
control of the WSTB sipial. Control signals (lOCfi through I0C3) from the microprocessor are used 
to genciate strobe siffnals art timed through the WSTB signal to the strobe input of U4'7 and from 
multivibrator U55A and U55B, The multivibrator, controlled from the WSTB signal and inverted 
I0C5 signal through NOR gate U43, provides liming to the uihibit input of U47. The strobe signals 
(U47 outputs) are then latched in proper timed sequence and are ussd to time latches, dftCodeiSi, 
gates, etc., that in turn, control data flow to various receiver control fhnetiotu or displays. The data 
flow through these componertts and the strobe signal fiinctions are described in the various receiver 
functions that follow. 

b. Receiver Frequency. Processed receiver frequency data from the microprooessor is 
routed through data line FPO to one input of two input AND gate U57A The second input to the 
AND gate comes from the QO output of decoder U64 which receives ilS input from presettable binary 
counter U51. Strobes SS and S7, SI I and SI 5 through NOR gate Lf4S time US I,, Strobe St I through 
inverter U56 time U64. The frequency data in proper tirtted sequence is serially routed through 
AND gate US7A to the A7 circuit card. Strobe rignai SI2 and the QO output of Ud4 are connected 
to iwg input AND gate 1J57B whose output is routed to A7 as a dock sigrial for circuits on that card. 
TTie QO output of U64 is also routed to A7 through inverter US6 as a slro-be signal to those same cir- 
cuits. These circuits on the A7 circuit card further process the serial frequency data in conjunction 
with the clock and strotre steals, and adjust the osskllator frequency as fits* directed from the front 
panel ot remgre location. 

c. BFO Frequency. BFO frequency data after being processed by the mSetoprOCessor 
f A6A2) is routed through data lines FPQ, FP 1 and FFj to the same binary counter (U5 1) as the 
Receiver ftequency data. Outputs {Ql, and Q3) of the binary counter are connected Co the 
three binary inputa of four addiossabte latches U6I throv^ U64, These laitches supply the 
BCD inputs to a programmed divider circuit on the Afl circuit card for BFO frequency conlrol- 
Timing for the latches ts supplied by strobe SI 1 through inverter US6. The Q4 output of latch U6l 
provides a sienal through transistor Q2 that enables the BFO synthesizer on AS in CW and SSB/ISB 
modes. 



d. Circuit Card A4 Functinns All eight data lines along with sb: strobe signals are 
routed to control circuits on the A4 circuit card for control Of various receiver functions operating 
on this circuit card. The control circuits (located on A4) are a direct funefion of the A9 interface 
circuits^ therefore, a description of their operation is included in this paragraph- All references to 
components in this paragraph (unless otherwise noted) refer to components on the A4 circuit card. 
Refer to Figure 7-4 for the schematic diagram. The eight data lines of A3 are touted to 24evel trans' 
lators (LT3 and LT5) on the A4 circutt card. Six strotjc signals (STB 10 through STB! 5) are also routed 
to A4 with Strobes STBI 2 through STB! 5 connected to the input of level translator U 1 6. These 
level translators provide a new voltage level to the incoming data for opemtion of circuits on the 
A4 card. The Strobe outputs from translator Ul6 are used to clock data latch« U2. U4, Ul 3, U! 5 
and U23, the digital-to-analog converter U2l, and the crosspoint switch U25. The data bus output 
from transJatoTS U3 and U5 is roiiied to these components and applied to the various A4 functions 
as directed by the strobe signals. Data latch U2 is used to select the bandpass rutets, but through 
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BCD to 1 of 10 decoder Ul- This decoder has onJy one output high at a time ss directed by the BCD 
input. This ailowi selection of filter slots FL2 through FL7 in accordance with the three digit BCD on 
the data lire as clocked by sttobc 12 on the clock input of U2. The Q4 output of Ifi is routed directly 
to Uic diode switch of FLI which is used to select that filter slot at the appropriate ptogram time. 

Data through data latch U4 is used to control the RF Switch that selects between BFO and the CF 
signal for input to the limiting amplifier and detector and D flip-flop U9A. This flip-flop controls 
the AOC dump line. Data latch U4 is also timed by strobe 12, Data tlirou^ data latches Ul3 and 
Ul S control switches in the AGC ciicuits for various AGC modes. These latches arp timed through 
strobe 13r The output of data latch LT23» timed by strobe 15, controls the detector select switch 
U19A, an audio filter level control switch U’19B and an AF meter audio select switch UI9C- AU 
eight data lines are connected to the d^gita^tO'analo>g converter for digital control of Its analog output. 
This unit is timed through strobe ] 4 and is used to provide analog-to-digltal convetaon of the DIV 
AGC Line and audiO' line by peak, detector D22A using a successive approximation Xechnit^ue. The 
digital informaElDn gathered by the miemprocessor is used for front panel metering. Five data lines 
are routed to crosjpoint switch U25 which is timed by strobe $15, The audio funoCion of the cross- 
point switch along with other A4 functions controlled through A9 are described under the A4 circuit 
card in Paragraph 4,3.4, 

e, Circuit Card A5 Fun-ctions, Two data latches cm the A5 circuit card am used to 
control AGC circuit functions on this circuit card. The two latches t/7 and DB have AS reference 
designators and are shown on the AS sdaematic diagram in Figure 7-5. The 'Saline data bus from 
translators (described In Paragraph d) on the A4 circuit card are routed to the data latches with. Strobe 
10 timing both latches through transistor Q6, also located on A5, The data output from the latches 
B used to control the AGC dreuits described under the A5 circuit card in Paragraph 4.3.5. 

f. Out of Lock (OOL) Functions. Three out of lock circuits, that monitor the condi- 
tion of the phase lock loops of the three oscillators, drive DOL indicators on the A9 cirnnii card and 
supply their output data to the microprocessor. This data is routed through circuits on the A9 card 
that drive a fault indicator on the front panel and also a fault indicating circuit that provides a TTL 
level relaxed to the FAULT condiixcm to oonnector J3 on the rear panel via A4 circuit card. The 
three OOL circuit outputs from the three oscillator phase lock loops are connected to the $ inputs 
of dual D flip-flops U45 and TJS4, These flip-flops art clocked from address multiplexer U29. With 
the data and reset inputs tied to ground (low) and the S inputs low fpliase lock loop in lock) the Q 
outpLiu of the flip-flops will be low. [f an S input goes hi^ (out of lock) its Q output will go high 
causing a low xhrough its respective inverter U44A, U44E or US 3 A, This in turn will enable the ap- 
plicable LED irtdicarqj- DS | , DS2 or DS3. These LED indicators are located on the A9 circuit card 
for accurate determination, of the OOL circuit. The Q outputs of the flip-flops are altit connected to 
the inputs of buffer U43 which is also timed by multiplexer U29. The buffer, in program sequence, 
Outp^ixs the status O'f the OOL circuits on the ^ta bus which is then routed to the micioprac«sor. The 
processed FAULT data is routed through binary counter U51 and decoders Ufi3 and U^4, The QS 
(FAULT) output of decoder U63 is routed through inverter U52B to the rear panel while the Q5 
(FAULT) output of LT64 drives the front panel fault indicator through inverter US2 A. 

g; AF/RF Meter Comparator Functions. The main RF, ISE RF, and AF comparator 
circuits along with, an ISB fitted circuit from the A4 circuit card are connected to four inputs of non- 
inverting buffer U42A, The inputs are strapped to *5 volts through 22K ohm resistors in resistor 
array U4| . When the optional A5 circuit cairi is Installed, input [1 is strapped low through a ground- 
ing circuit On that card. The three comparator input (12, 13 and 14) levels depend on the comparator 
outputs. Buffer U42 is timed from multiplexer U29 and in program sequence transfers the compara- 
tor data as used by A$ A2 in a successive approximation technique to generate a bar graph for front 
panel display to data lines FPC, FPl and FP2 and the ISB fitted status to data line FP4. 
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h. Power Supply Distribution. The A9 circuit icard provides a disiributioTi padi for 
dc power, generated rram the AlQ power supply module directly to circuit cards A4, A6A2, AT 
arid A8. This die power through AS is further distributed throu^ the A4 circuit card to the optional 
A5 circuit card and through A6A2 circuit curd to optional A6AI circuit card. The + IS volts dc is 
also routed to the front panel for operation of the LCD back lighting. The distribution of this dc 
power Is as shown below. 



DC 

Power 


From Aid 

TdA9J4 
Fin Number 


A4 from A9J5 
Pin Numbers 


Output To 

AbA2 from A9W1 A7 from A9Jfi 
Pin Numbers Pin Number^ 


AS from A9J7, 
Pin Numbers 


+5 Volta 


3. 4, 7 and a 


1 


23 and 24 


20 


26 


+5 Volts 
fun regulated) 


9 and 10 




IS and \6‘ 


ISand U 




+5 Volts 


13, IS. 19. 
21 and 22 


2 ^d 4 


19 and 2D 


1 T and 1 8 


24 


■f 15 Volts 
(unregulated) 


5 and 6 


8 








-15 Voits 


IS and 20 


6 


21 and 22 


H 




■^10 Volts 


t and 2 











4.3. S. I Microcomputer Boaid A6A3 

A functional dcsciipctoh of the micTocouiputer board A6A2 is given in ParaBraph 4,2.4 with 
a functional block diagram shown in Figure 4- 20. 

As jhown on the electrical schetnauc diagram. Figure 7-8, the Tnicrocomputcr hoard A6Ai^ 
makes use of a type 3350 CPU (Ul)^ The 3850 CPU is from the Fairchild Ffi microcomputer com- 
ponent family. A detailed description of the microcomputer family opeiadon, inctuding riming and 
lOitruction set. is given in the FE Users Guide. This guide is available from the Fairchild Camera and 
InstTumcni Corporation. Mount4rt View^ Califomia- 

Thc CPU (U n contiols receiver operation by reading the operating program and routing 
data and control signals throughout Che receiver based on the procedures and dgorithms of this 
prqgmm. TTie CPU 8-bit data word bi-dintctiorial ports (DBO'DBT) connect to an S-line data bus. 

This bus is common to major receiver control circuitry (directly or through buffets) and is che pri- 
cnaiy means of COmmumcacion between the CPU and other parts of the receiver. Tlie CPU clock is 
provided by the 2.0 MHi crystal VI which is connected across pins 3S and 39 of the CPU- The <P- 
and Wnte pulse outputs ( shown in Figure 4- E?) are dock; outputs which provide timing drive for all 
microcomputer circuitry . The ROMC43-4 outputs from the CPU connect to Other circuits in the rC* . 
ceiver and Ldentify operations which these circuits must perform during any instruction cycle. In.te^ 
nipt rcqiucsts am received through the /IKT RF'Q port while ihe acknowledgement that the CPU will 
respond to the intemipt requests is routed through the /ICB pfirt. The Input/Ouiput (I/O) ports 
00-07 and 1 0- 1 7 are ports through which the CPU communicates with logic external to the micro- 
processor. Here, seven of these ports are used and are connected to the serial asynchronous Interface 
module a6a 1 (when it is installed in the receiver). 

Figure 4-20 is a functional block diagram of the CPU. The inputs and outputs, described 
previously , are shown as well as the basic functions performed by the CPU. The CPU performi 
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iRStfUctions which a.re obtained from tbe corttrol piogram contained in the pro^m memory 
(EPROMs, U5. Ud and U14). These instructions are routed to the instruction mgister of the CPU 
end then carried out durins mstiuetjon cycles. Tbe control unit logic of the CPU sends out ihc 
ROMC signals to other parts of the Receiver during each instruction cycle. These specify the func- 
tions to be performed for each instmetton . There are four or six clock periods: (Figure 4*19) in an 
instruction cycle (dependent upon the number of S-bit irvstruction words Eequired)^ which are 
detennined by the ROMC signals generated by the CPU. The CPU perfome computations, when 
required by the piogram, in its ALU (Arithmetic Logic Unit) making use of the accumutator, status 
register and scratch pad memory registetSh The ISAR (Information Slotage Address Register) is the 
address register for &e scratch pad memory^ ' ■ 

The CPU receives and foElows the program (sequence of instfuctions) which is stored in 
the erasable/progiammable read only incniory (EPROMs) contained in U5^ Ud and UI4 (Figure 7-4). 
These are type 27 J 6 EPROMs. Each of these units cantains 2K 8-bii words for a total of 6K 8-bit 
words of programmable memory; The CPU also uses the temporary Random Access Memory 
(RAMs) contained in U7 and U£ . These arc type 5 IQIL RAMs and provide 256 S^bit words of 
working memory (tenniporafy data storage). U7 provides 4 bits of each S-bit wgrd and US provides 
the remaining 4 bits of each word. 

The memories are addressed by the CPU through U2. the Static Memoty Interface (SMI) 
type 3SS3 (Figure 7-S), The CPU sends the ROMC-0-4^ Write and * signals to the SML The SMI, 
in timed se^uencep recognizes the ROMC-0-4 code for a memory access, operation, and addresses the 
appropriate memory, program (EPROM) or working (RAM), over the address bus AG-AlO. The 
SMI (U2) address outp-uts A1 1 and A 1 2, through decoders U3A and U3B are also used in addressing 
by enabling the appropriate memory chip US- US and U14. Directed by the ROMC-Q-4 code and 
write signals from the CPU» the SMI also directs reading or writing through its CPU READ and 
/MEM W outputs. Thus, die memoiy^ units (when addressed and directed place data on the CPU 
data bus ot accep t data from the CPU data bus (DB0-DE7). The EPROMs place &-bit instruction 
words on die bus and the RAMs supply data to or read data from the bus when addressed and 
directed by the CPU under program control. 

Figure 4-21 Ls a functional block diagram of the System Memory [nierrace ( SMD- The 
inputs and outputs, described previously^ are shown. The SMI contains the program counter which 
contains the program memory address (at which Instructions are located) and the data counters 
which contain the working memory (RAM) addresses The program counter Ls either incttmenled 
as each instruction in the program is executed or new addresses ate inserlcd by the program Or by 
the interrupt address vector. The working memory addresses are generated by the progrem. The 
SMI lalso contains a timer which Is used to generate internal [ntemipts for initiating program sub^ 
routines at required times during the progmn cycle. 

As described previously, the CPU (under program control) writes and reads data to and 
from the front panel controls and displays and the receiver circuitry. This data consists of front 
panel control settings, display readouts and receiver circuit control and status signals in the form 
of 8-bil digital words. The CPU data bus (D00-DO7) connects to these units via the tri-state bi- 
directional switch U4 (Figure 7-S) and then through the bi-directional data bus (L0DC-I0D7). The 
direction of data flow and liming of swiieh openlnes are controlled through pins I and 19 of U4. 
Sisals to these pins are generated by the sttobe logic gates Ul 0-UI 2 and the Q7 output from the 
iri-statc latched switch UI3 at the appropriate times in the progm-m. The strobe logic Inputs con- 
sist of the RUMC-0-4 and write signals. Thus, at appropriate program times, the CPU data bus con- 
Evects through U4 and through pEns 1-8 of connector J2 10 the front panel and receiver control 
circuitry. Also, outputs /IC READ and fWSTB from pins 25 and 27 of f 1 go to-the front panel 
and receiver control drcuiiry to direct reiding or writing dal:a from or to the 6us at the appropriate 
limes in the program. The U l3 Latched outputs (IOCO-E0C7) provide the programmed codes 
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for the selection (or addiesing) of the various elements in the front panel and ceoeiver con trol cir- 
cuitry (to accept or supply data from or to the common data bus) at appropriate timei in the pro- 
gram. These addresses (lOCO-^EOCT) are latched into the U13 ou tputs from the CPU data bus 
(DO0-DO7) at the proper limes in the program through the Ul 3 OE (output enable) and CP clock 
inputs. The OE and CP inputs ate generated by the ROMC-0-4 and write outputs from the CPU 
through gates UtO and Ull- The CPU also receives and sends data from and to the Serial Asyn- 
chronous Interface modules (AbAl) via the data bus. This data consists of commands and 
ceiver settings to dis CPU and receiver status to the remote controller in the fonn of S-bit digital 
words. ConnectioTis between these units are made through connector S2. The data bus to the 
Serial Asynchronous Interface module is labeled PB0-PB7. The microcomputer receives the inter- 
rupt request (yiNT REQ) signai from the Serial Asynchronous Interface module. The CPU also sends 
the WRITE, timing signal, strobe Logic outputs /lO READ and fWSTB, the tii-4tate latched outputs 
[(KO-IOC7, the ROMC-0-4 outputs, the CPU OOT17 and lO-l 7 outputs and the interrupt acknowledge 
/ICB signal. These signals are Used to direct opCTacions of the interface module and to synchronize 
operations between the CPU and the remote controlLer^ as will be described later. 

The reset and memory retention system is composed of stages Q1 through Q7, the 2.0 
volt inieTTiai power source BTl, CR3 and Cld , and the battery charfiiiig dfcuitry^ CR6, R9. 

At Power On. the +5 Volt unregulated line (from pins 15 and 16 of Jl) switches Ql and Q2, brinsing 
the /RESET line high. Also at Power On/RESET turns Q4 and Q5 on, Cl 5 is ehaiged, the gale of Q6 
is taJ;en negative and CE2 of the RAMs (U7 and US.) is asserted. This activates the RAMs in their 
normal operating, higher power drain, mode. Also, the gate of Q7 goes negative taking the low off 
the CPU RESET. The CPU now starts the initialization process. During the him on cycle the +li2V 
through R3 quickly turns on Q3, charging C16, which supplies Vcc to the RAMs. CR2 limits the 
voltage to Vec wKUe R1 1 limits the curtent. CR3 is back biased and the -tS volt supply through 
CR6 and R9 charges the internal battery BTt. 

The Schmidt trigger, Ql and Ql, detects voltage vaiiations in the +S volt unregulated line. 
The collector of Q2 will go to ground when the power supply +5 volt unregulated line decreases 
{such as at power turn off or failure] past the trigger levels set by CRl and R2-R5-R6. When this 
OCCUR, the /RESET line goes low. Also, the voltage at D of Q7 going low, instructs the CPU to 
come to a stop at the end of the next execution cycle. At power down, Q3 will stop conducring. 
Initially, the voltage across C16 still supplies suffident VDD voltage to the RAMs for the CPU to 
complete its cycle. When the voltage across Cl6 falls to approximately 2.4 volts the intemal battery 
BT| , through R9 and CR3 supplies the memoiy letention power to the RAMs. The voltage out at 
D of Q6, no w low, sets the RAMs at their lower power drain memory retention mode. The battery 
tcakage is greater ^an the rtteption memory curient drawn by the RAMs; the-refore, several months 
of memory retention Is available. 

The CPU may receive an Snleirupt request {/INT REQ) into its pin 23 from the SMl (inter- 
nal iniemipt) or from the Remote Controller Serial Asynchronous Interface (when used) through J2. 
During an interrupt routine, the CPU will assert its /ICE output (from pin 22)> thus not accepting any 
further [ntemipts until it has completed the routine. When a Remote Controller Serial Asyndnonous 
Interface is noi used, with no J2 connection and with LINK I installed (see Figure 7’S)i.the /!CB out- 
put from the CPU connects directly to the /PRJ ]>? input of the SMI, This prevents an tntennal Enter' 
rupt from, being genemted by the SMI until any previously accepted interrupt has been serviced by the 
CPU. When a Remote Controller Serial Asynchronous Interface Is used with the interface connected 
to J2 and LINK I temoved, the /ICB output goes directly to the Serial Asynchronous Interface cir^ 
cuiiry. As wilt be described in more detad later, this prevents the interface from gencraiing an external 
intemipt until any previoiisly accepted interrupt has been serviced by the CPU. In addition, the PRI 
input (into pin 24 of J2] from the Serial Asynchronous interface goes to the /PRI IN of the SMI. The 
Serial Asynchronous Interface is waitirtg to request an interrupL Thus, the SMI cannot generate an 
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ufitemal mtcrrupt whjJe eilher of th«e conditians cKiSt Tl wi31 be noted thit the DR and TBRE cml- 
pu-ts from the UART (in the Seiiaf Asynchronous Irtterfacfi, s*e 7-7) aie sent out tJirough 

eonnector PI ^ pLns 3-7 [ind 36» to the CPU I/O terminals 1 1 and 10. These are used by the micro* 
computer to determine whether the interrupt request was for a receive or ntuismit routine. 

The error outputs from the UAltT; PE (parity error). OE (oveiioad error) and FE (framing 
iffof) are sent to the CPU I/O pons 14. 13 and 12 through connectors P 1 pins S> 43 and 42- 

4.3. B.2 Ser^ Asynchronous Interface Module A6A1 

A functional description of the Serial Asynchronous Interface Module Is given in Paragraph 
4.2.4 in conjunction with the functional block diagrams. Figure 4-li6 and 4-21 .. 

Figure 7-7 is the electrical schematic diagram of the Serial Asynchronous [nterface Module 
A6 AL Thii module interfaces an external remote controtler (when i^d) through a serial data Hne 
to the microcomputer through an 3-bit data bus. The Universal Asynchronous Receiver iransmitter, 
UART (U9X provides the interface between the serial data lines to and from the remote controller 
and the microcomputer parallel data bus (PBO-FB7). 

B 

The UART contains a transmit and a receive station. A block diagram for each of these 
sections is shown in Figures 4-22 and 4-23, The receive section converts the incoming serial stream 
(from the remote controller into the pin 20 RRl input) to 3-bit parallel words 4nd places them on 
the microcomputer bus through output through 12. The transmit section, when directed by 
the microcomputer (through pin 23, data strobe T&RL) takes the 3^bit paruUd words (Vom the 
microcomputer data bus (through pinS 26-33) and puts them in a serial format for serial transmission 
to the remote eotitioller (through pin 25). The serial formai.Section III, Paragraph 3-3.3-2 t is an 
11 -bit word containing one start bit, the 7-hit ASCII Code data word, a parity bit followed by two 
stop bits. Coding for the data word is described in Section III, Paragraph 3,3-3, 2- The UART parallel 
inputs and outputs are tied together and onto the common microcomputer data bus (Figure 7-7). 

The UART receiver inputs and outputs are tri^tate. with only inputs or outputs activated at one time. 

The UART is initialized by the /RESET line from the mierDoomputer, through pin 2 of 
connected PI and inverter U€A. into its MR (pin 21) Input, Transmit and receive clock signals, 

TRC and RRC (pins 40 and 17). which dcterniiue the rate of data transfer, are supplied by the 
programmabie Baud Rate generator U4. This generator divides the frequency of crystal, Yl. down 
to the programmed transmit and receive clock rates- Both the receive and transmit clock rates are 
set at 16 times the baud rate- The frequency generated by U4 is obtained from the data bus,” upon 
initialiiation by the microcomputer program from infonnation supplied by the configuration set on 
the tear panel cover into its input RA-RD and TA-TD. This data is strobed into U4 by the strobing 
signal from output VQ (pin 14) of decoder Ul$. This decoder is driven by microcomputer address 
and strobing signals IOc6-l0Ci . 10 READ and /WSTB, As indicated by Table III on the a 6AI 
schematic diagram, the baud rate is set by connecting the appropriate A6AIW1 Jl externa t connector 
terminals W, X, Y and Z to common. Tcnrunals not connected to common wiJ have +5V connected 
through Ul. These terminals connect to inputs of tri-state buffer U12. The inputs are strobed onto 
the data bus (to go to the baud generator inputs, at the appropriate times'), by the strobe signal out 
of X I (pin 4) of decoder U19, The baud rate is set to match that of the Remote controller. Table 2-7 
gives informarion for setting the baud rate. 

Also strobed, upon initialization, from output Yl of decoder UI9 is the CRL(pin 34) 
input to the UART. Tliis loads the UART control register with the EPE, CLSl, CLS2, BBS and 
P] inputs at that time- This sets whether parity is used (Pl> odd or even parity (ERE), number of 
bits in a data word (CLl , CL2) and number of Stop bits (SBS) used. As described previously, the 
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word length is fixed ^ait % and the number of stop bits is fuced at 2 . Table 1 on the schematic shows 
that the parity (ON or OFF) and even or odd parity are set through tcnninals U and V of exienial 
connector A6AI Jl . These are also set by connecting the appropriate terminals to common 
ground. The unconnected tertnlnaJs will have-i-5V connected. throriSh U|. These terminals also 
connect to tri-state buffer U12 and are strobed on to the data bus i(and to Fl and EFE> at the ap- 
propriate dme by the strobe signal out of X2 (pin 4) of decoder U19, 

The receiver number for remote addressiiyg is selected by connecting the appropriate ter- 
minals Lj M, Ni^Pp R, S, T of connector A6A1W1J1 (See Table Ion schematic) to common. Thb 
settinjii through tri-state buffets U1 1 and U13B and Full-up resistors UlO and U1 i$ strobed onto the 
data bus, for readout by the microprocessor^ by the Strobe from XI {pin 3] of decoder Ul9i 

Figure 4-23 is a block diagram of the receive station of the UART. When data ts received 
from the temote contfoller, it comes through the external connector ASAlWl J| to Receiver U3- 
Receiver U2 yields signals that are compatible to the Receiver circuits of the UART (U9) through 
Its RRI input (pin 30). The UART receiver section converts the incoming serial data stream from 
the remote controller to S-bft parallel wo-rds and places them on the microcomputer bus {F60 
through PB7) through outputs RBR-l through RBR3. The serial formatT. as described pitviouily, 
is an 1 1 -bit word containing a start bit, a T-bit ASCII code^ a parity bit followed by two stop bits. 
Instruction word codes are also described in Section IH- When data is available from the remote 
controller^ an iniertupt request is made fay asserting the DR output, indicating data is available 
to the microcomputer. The DR output wiH go through gate USA. if not inhibited by computer 
outputs OQ and 01 (microcomputer not accepting these interrupts), and then through gate U3B, at 
the co'trect time (ROMC Inputs through U1 7A, U6C, U16B-D, and U17B) to drive flip-Qop Ul 6A. 
The Outputs of this flip'flpp drive one of the two inputs to each of gates U1 SB uid U13C^ The ocher 
input to these gates is the inverted /ICB signal from the microcomputer. If the CPU is currently 
blocking, thus ignoring intemipt requests, /ICB will be high. Under this condition U156 and C 
gates are inhibited. When / ICB is not high (microcompouer accepting interrupts), gates Ul 5B and C 
are enabled. The output from Ul 5B, through switch U14B, sends the /INT REQ to the micro- 
Ce^mputicr (through pin 27 of PI) to initiate an interrupt. The microprocessor will orderly stop its 
normal Receiver monitoring functions as dicected by the control program (from EPROM) and start 
the inteTTUpt rou tine to accept data from the remote controller. 

During the interrupt routiiie the microcomputer assarts its /ICB output. Ulus not ac- 
cepting any further interrupts until it has completed the routine. It will be noted that the DR out- 
put from the UART are routed through connector PI, pin 37 to the microprocessor I/O terminal 
11. This input enables the microcomputer to determine that the intemipt request was for a 
receive routine. 

Figure 4^22 is a block diagram of the transmit section of the UART. When the remote 
controller has requested data (status) and the transmit buffets of the UART axe empiy, so that it 
can accept data from the mktocomputet fot transmission to the remote controller, the TBRE out- 
put ts asserted. The TBR£ signal wUl go through gate UBA, if it is not inhibited by microcomputer 
outputs 00 and 0 1 (microcomputet not accepting interrupts), and then through gate USB, at the 
correct time (ROMC inputs through U17A, U6C,U]6B-D4nd U E7B) to drive flip-flop U16A. The 
outputs of these flip-flops drive one of the two inputs to each of gates U1 SB and UlSC. The other 
input to these gates is the inverted /ICB signal from the imLcrocomputer. When, the CPU in the micro- 
computef [s busy and ignoring interrupt requests, /ICB will be high. Under this condition, UlSB 
and C gates are inhibited. When /ICB is not high these gates (U15B and C> are enabled and the 
/PRI output from U15C is output through pin 24 of PI. The output from U15B, through Switch 
Ul4B, sends the /INT REQ to the microcomputer (through pin 27 of Pi) to initiate an interrupt. 

The microprocessor will otdetiy stop its present program and start the interrupt routine to send 
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poqeiver status to the remote I>itjing the transmit intemipt routine the microcomputer 

asserts its /ICB output, and wi{J not accept any further intemipts until it has sent the status data 
to the reinotc controller. The TBR£ output from the UART is routed through connector PI pin 36 
to the micTOcomiputer I/O terminal !0 to identify the interrupt as a tiansmit routine. The serial 
output from the UART Js Output TRO (pin 25) and Is routed through line driver U3 to the remote 
controller through external connector A6A I WtJL 

Connections between the serial asynchronous interface ntodule and the remote controller 
may be selected to accommodate signals compatible with MlL-1 SGC/R^232C» RS^23 and R5^22. 
The selection is made by cannecting the remote controller to the interface cxteiiiai connector 
A6A1 WIJ I in accordanee with Table II (shown on the schematic) and using the links (on die Serial 
Asynchronous Interface module) in accordance with Table IV (shown On the schematic). 

The Interrupt circuitry on the AdAl module not Only generates the intemipt re«^uest, 
but it also provides the microcomputer with the interrupt vector. This is the program memory 
address at which the interrupt routine starts. A specific sequence of ROMC signals (put Out when 
the CPU expects the interrupt vector address) is detected by gates U15D, UI 5A and flip'flops 
U1 U1 6D and Ul 6A, ^en these signals are received, gate U1 5A enables switches UlSA and 
Ul4A to output the interrupt vector on the data bus to be read by the microprocessor, 

4,3,9 Power S upply 1 A 1 0 

The receiver contains a power supply module that providea the power required for opera- 
tion of the receiver. Refer to schematic diagram. Figure 7^12. The module operates from an ac line 
input, steps down the voltage, rectifies the ac, filters and regulates the vaiious divided voltages. The 
unit contains a circuit card switch which provides for switching the transformer input for 1C0^ 120, 
220 or 24Q volts ± lOv& operation from the input power tine. This line frequency can be between 43 
and 420 Hz and is controlled through the POWER-OM toggle switch located on the front panel. The 
input power ii also fused through FI ^ located on the rear panel for easy access. The 10G or 1 20 
volt input must be fused differentlly than the 220 or 240 volt input. The altcmaTC fuse Is contained 
in a fuse holder located inside the power supply, 

4.3.9. 1 DC Power Output 

The secondary of transformer T I contains three separate windings that prm'ide the sis 
different dc ouTpucs for receiver operation. These six dc outputs, along with their tolerances are 
listed below; 

+20 il volt 
+1 S ±0.5 volt 

+IS volts unregulated CnominaEy +22 volts) 

-15 ±0,5 volt 
+5 +0,5 -0-2 volts 

+5 volts unregulated (nominally +10 volts) 

Conventional bridge rectifiers CRI j CR2 and CR3 provide ac to dc rectification while 
capacitors Cl, C4, C7 and ClO provide filtering and to smooth the pulsating dc. Capacitors Cl 
through C9 are connected adjacent to the three voltage regulators to suppress possible oscillattons. 
The Teciified and filtered dc from erne winding 12 to 13 of the transformer is coupl ed to dc regula- 
tor AI0A2, which provides the regulated +20 volts to pins I and |4 of AIQJ3- Winding 6 ToS pro- 
vides the +1 5 volts unregulated to pins 3 and 16, the +1 5 volts regulated through regulator U2 to 
pins 7, S, I0, 11 and 24 and the -1 5 volts regulated thtoush regulator U3 to pins 22 and 23, 
Winding 9 to 1 1 provides the +5 volts unregulated to pins S and l^and the +5 volts regulated 
through regulator EJl to pins 2, 4, I 5 and 1 7 of AJ0I3. The six dc outputs from A10J3 are 
routed to various apphcatlDns throughout the receiver circuitry. 
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SECTION V 
MAir^ENANCE 



S.l GEVEBAL 

This section provides detailed procedures for conduerting preventive maii^tenance, perfonn- 
artce teiting, fault isolation, and TOireetive tnaintenance on the RA6790/GM HF Receiver. The 
maintenance areas covered by these procedures include; inspection for dama^ and wear^ cleaning 
and lubrication^ perfoimance tests, operational checkout and fault isolation, board level fault iso- 
lation^ and receiver assembly and disassembly. Performance tests and Built-In Test Equipmcni {BITE) 
checkout procedures are presented in sufficient deiaQ to idlow fault isotation to the individual 
module/printed ciicuit board level Routine application of preventive maintenance and performance 
test procedures will provide extended Receiver life, early tndicatioiaa of potential operating pTobLcms, 
and optiinum Receiver pefformance. A recommended ^ventive Maintenance Schedule is shown in 
Table 5-1. 



TAB LE 5-1 ► PREVENTIVE MAINTENANCE SCEIEDULE 



Procedure 


Interval 


Comments 


Inapccticm for Damage 


60 days 


Interval variable depending on operating 


or Wear 




environment. 


Cleaning 


3 0 days 


Interval variable depending on equipment use. 


Lubrication 


None 


Interval variable depending on location/appli- 
cation requirements. 


Pcrfomtance Tests 


180 days 



5.2 preventive maintenance 



The following paragraphs detail the preventive maintenance procedures to be used when 
servicing the RA6790/GM HF Receiver, 

5,2.1 Inspection for Damage or Wear 

Many potential or CKisting faults can be detected by making a visual inspection of the 
unit. For this reason, a complete visual inspwlion should be nuiile on a routine basis and whenever 
the Receiver is inoperative. At a minimum, the following items should be visually inspected. 

! . Inspect the eriuipmcni covers and front panel for condition of Ttnish and panel 
marking. 

2 . Inspect for -dents, punctures, or warped areas. 

3. Inspect quartcr-lum fasteners and receptacles. 

4. Inspect the eJtiemal iurfaces for loose or missing screws or washers. 

5. Inspect the receptacles for condition of pins, contacts, and mounting. 
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6. Inspect the inlemal components for signs of deterioration, discotoratiort, or charring. 
Check for melted insulation and damaged, cracked, or broken contponenU- 

7. respect the printed circuit boards for damaged tracks. Loose connections, corrosion, 
or other signs of deterioration. 

8. Inspect the PC conneotortt, interface connectors, and chassis wiring for cicessive weai^ 
tooseness, misalipjment, corrosion, or other signs of deieriora tion, 

■ ■ ’ 
5,2.2 Qenninsand Lubrication 

Cleaning 

Geanirtg should be performed to remove accumulated dusit irease, and other contamination, 
and to ensure trouble-free operation. 

CAUTION 

Avoid the use of chemical cleaning agents containing benzene, 
rotuene,^ lylene, acetone, or similar solvents. These chemicals 
may damage the plastics used in this Receiver. 

I . Exterior — Dust the cabinet off with a soft cloth,. Dust the fronr panel controls urith a 
smalt-brisiied paint bru^. Dirt clinging to the cabinet may be removed with a clean, 
Ilnt-frce cloth dampened with a mild detergent and water solution- Avoid using abrasive 
cleaners, They will scratch the front panel. 

2- Interior - Dust in the interior of the unit should be removed before It builds up enou^ 
to ceu^ arcing and short circuits during periods of hi^ humidity. Du$i i$ best removed 
by dry, low-pressure rfr. Din dinging to surfaces may be removed with a soft -bristled 
paint brush Or a ctean, Lint-free cloth dampened with a mild detergent and water solu- 
tion. Use a cotton-tipped applicator fgr cleaning in narrow spaces and on the ciroirit 
boards. 

3. Switch Contacts — Whetr maintcTiancc is necessary due to accumulated dirt and dust 

' on the contacts, observe the following precautions: Gean the switch contacts wiih 
isopropyl alcohol or a mild detergent solution. Avoid cleaning solutions containing 
benzene, acetone, or similar solvents. 

Lubrication 

Lubricationi is unnecessary in the Receiver. If the main tuning shaft appears to be binding 
during rotation in either direction, perform the following: 

1. Disconnect receiver power sauToc. 

2 . Loosen and remove the turning knob. 

3. Loosen the six (6]t -quarter- turn fasteners and remove the receiver top and bottom covers. 

4. Remove the receiver front panel as directed in Paragraph S.T, Assembly and Disassembly. 
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5. Lw$En both LUfting-jhaft retainer ntits (One located bctiind tuning kmub, the other 
located behind tuning-shaft encoding wheel). 

6. Eletighten tuning-shaft retainer nuts finger tight only, 

CAimON 

Overtightening tuninE-shaft retAincr nuts may eatise damage to 
tuning assembly and the module. 

7. Reinstall tv-ning knob and flywheel and retighten screws. 

£. Check for smooth^ free operation of tuning knob. 

9. Reinstall the receiver front panel as diieeted in Paiagmph 5-7^ Receiver Assembly and 
DUassembly. 

10, Reinstall receiver top and bottom oovera and ledgbten six (6) quarter-tiuin fasteners. 

1 1 . Reconnect power source. 



5 J maintenance SUPPORT E<JUIP?n1ENT 

Certain procedures involved with both performance testing and board-level fault isoEation 
may require the use of external test equipment to supplement BITE. Table 5-2 lists suggested test 
equipment by type and eequired operational characteristics. Not all test equipment listed is required 
for any one procedure. Equipment required for a particular test is specified in [he ptoccduie for 
that test . 



TABLE 5-2. MAlPTfENANCE SUPPORT EQUIPME^TT 



Instrument 


Specifications 


Recommended Instru- 
ment or Equivalent 


Digital Multimeter 


Range: 0 to 1 50 Vac and dc 
0 to 1 A acand dc 
Dbplay : 2Vt digits 
Accuracy: iL.S, digit 


Fluke &OOOA-O I 


Oscilloscope, Dual Trace 


Sensitivity: S mV/4iv. 
Frequency: dc to 2 MHz. 


Tektronix 4dSB 


Oscilloscope, Probe 


— 


Tektronix Pd 105X10 


RF Voltmeter 


Range: 300 mV to 3 Vims 
Frequency ; 100 kHz to 70 MHz 
Input Impedance: > 1 M ohm with 50 ohm 
adapter 


Boonton 92-B 


Distortion Analyser 



DisE.Qrlinr’ Levd;! 0.1 to 100^ 
Frequency : S Kx to £00 kHi 
Voltage Range: 300 uV to 300 Vrms 
Voltage Accuracy : ±2% up to 300 kHz 
' 


Hewlett-Packard 33 1 A 
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TABLE 5-2. MAINTENANCE SUPPORT EQUIPMENT (Cont.) 



Instrument 


Specifications 


Recommended Instru- 
ment or Equivalent 


Digical Fitdi^t^ncy 
Counter 


Frequenciry Range: 0 to 50 MHz 
Sensitivity; O.I Vrms, 0-3- V pulse @ S ns 
min. p.Wv 

Impedance ; 1 M ohm 
Accuracy: 1 part in 10^ s t count 


Hewlett-Packard 5340A 


Signal Generator 


Ftctiucncy Range: 5Q0 kHz, to lOO MHz 
Accuracy; ±0.5% of dial setting 
Stability; < 10 parts in lO* 

Output Level Range: -140 dBm to ± 10 dBm: 
Modulation: AM -0 to 100% 

FM ±150 kHz @30 MH± 
Output Impedance; 50 ohms 


Hewlett-Packard S6406 


RF Probe 


— 


Boonton 91-1 2F 


50 ohm Adapter 


— 


Boonton 91-8B 


Step Attemiator 


— 


Kay Electric 432-D 


Headphone Set 


600 ohm 


Racat/AmplivoK V3 LB 


Audio Junction Bo>; 


— 


Racai A0SQ47 


W-li Cable As^mbly 


— 


Racal COSSSS-^ 


Adapter 


BNC Female to SMB Male 


— 


RF Test Cables, 
Standard 


BNC Male, both ends, 5' length, ciLiantily 4 


— 



5 A RA6 790/CM OPERATIONAL CHECKOUT AND FAULT ISOLATION PROCEDURE 

OperadonaJ checlcout of tlie RAfiT^iO/GM HF Receiver must be apf>n54chc4 usin^ a syinpwffl/ 
diagjiosuc analysts to £UB:mcnL ihc results oC BlT’E rest procedures. Sijioe BITE is not a panacea for all 
qlEc[romeehanical ptobEems, ^ dcgrrc of interpnJtaTion is necessary by maircenance personneL The 
scope of the analysis -must include tfiecondittons that pteoeeded the use of BITE in addition to those 
duTiriE and rollowing its use, Inierpre Cation of the results, will , with a probability of greater than 90^^ 
verify the operational readiness status of the REceiver or isolate a receiver fault to a sp-eciflc board. 

Both verirication and fault isolaEinn depend upon careful observation Of all symptoms starting with 
the Initial step of energizing the RccsivEr, Further, for fauEt isolation, certain asLiniptions rnuST be 
made in order to fadiiTare an intelligent assessment. These assumptions are^ (I) the previous con- 
Hguration of the Receiver is correct, i.e.., filter complement installed correctly, system, inteifaces 
properly connected the ReceivcT was properly Installed in an opetational position (statlon>; 

P) the Receiver was functioniog correctly prior to the occurance of the fault; and C4) aU connections, 
connecton, e:rbles ^nd coinponents had besn checked for correct placement, continuity and tightness. 
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5A.1 



The following procedurea detaiJ veiifnation and fault isolation. 
Initial Cheek 



L 

2 , 

3 . 



Verify that the PC wafer in AlO Jl on receiver rear panel matches avaUahie line 
voltage. 

Energize Receiver by turning POWER ON awitch to "ON” irosition. 

Observe edge lighting and Liquid Crystal Displays (LCDs). If edge lighting is'prtsent 
and LCD displays contain data, there is a reasonable confidence factor (€0^) that 
the Power Supply (A 10} is working properly. Proceed to step 4. 

IF: a. Edge lighting is net present^ the +1S volts from the AlO is malfunctioning. 
Check this voltage through to AlO and correct the ipalfunctiofi. 

b. Edge Ughting is present, frequency display contains mostly zeroes, and 
no mode Indication ts present, either the wafer docs not match available 
Line voltage, or the A6A2 Microcomputer Assembly Is faulty and should 
be replaced. 

Depress the LOCAL/ REMOTE po^button switch On the front panel The LCD 
display should indicate i chapge in receiver control from no display to REMOTE or 
vice versa- Repeated pressing of the LOCAL/REMOTE pushbutton switch should 
alternate tlie display l^tween no display and REMOTE indications. 

IF: a. The Receiver indicates that it is in the REMOTE mode, and depressing the 
LOCAL/REMOTE pushbutton does not change the display^ either the 
A6A2 Microcomputer Assembly or the A9 Front Panel Assembly i$ faulty 
and must be replaced. 

b. The receiver display does not Indicate that it is in REMOTE, further isola^ 
tion i$ possible. Depress the METER RF/AF pushbutton Switch. The 
meter display should change correspondingly. If it does change, the 
REMOTE/LOCAL pushbutton switch b probably bad and the A? Front 
Panel Assembly should be replaced. If the meter display does not change ^ 
initialize the Receiver by depressing the LOCK and AM pushbuttons 
simultaneously and allow the Receiver to initialize (appro^cimately one 
minute I Once again attempt to change from LOCAL to REMOTE and 
back: and from RF to AF meter indrealions. if the display still will not 
change, the fault is probably on the A6A2 Microcomputer Assembly which 
should be replaced. 



Once steps 1 Chrou;^ 4 have been successfully ac- 
complished. it can be assumed with 60% cou^dence 
that both the A6A2 Microcomputer and the A9 
Front Panel Assemblies are functional. To increase 
the confidence factor, perform step S. 



Ensure that the Receiver is under LOCAL control (Indicated by absence of REMOTE 
In LCD display). Depress the ENTER pushbutton switch momGnrarily , followed by 



NOTE 
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nuincrab 1234S673. These numerals shotild appear as I2J4567S or the frequency 
LCD. If this display is correct, then a confidence factor of can be assumed 
regarding the total refiabEtity of the A6A2 Assembly and a confidence factor of 607c- 
for the A9 Assembly- 

6. Ensure that the Receiver is under LOCAL conTiol, If MAN is not displayed In LCD, 
mofnentarUy depress the MAN pushbutton on the front pand to achieve Manual IF 
gain control. Once MAN is visibtc on the LCD, ensure that SHORT, MED, or LONG 
are not present in the display- If any of these three indications are present, momentafili 
depress the corresponding SHORT, MED, or LONG pushburion on the front panel 
to remove the Indication from the display. 

When set up conectly, only the MAN dispiay should be present [n the LCD. Abo, ensure 
that the meter indication is set for RF teveL Once this condition has been attained, slowly rotare 
the IF CAIN potentiometer on the front panel from the fuU ciockwise to full councerdockwisc 
positions and back again while observing the RF level meter display in the LCD. The RF level, display 
should range frofu aero (no indication) to fuU-sc^je and back again to aero. If this range- is nor at^ 
tainabLe, then either the A4 Main IF Assembly (50% probability) or the A9 Front Panel Assembiy 
(40% probability) Is at fault and should be replaced. 

NOTE 

FailuTC to attain the desired range dcfuiiicly Indicates that 
proceeding with the BITE checks is useless until the problem is 
eoreected. On the other hand, full range indicaiion demonstrates 
that the A4 Main (F measuitmCTii system used by BEfE Is 
functional and BITE checks will yield useful results. 

Since Steps 1 through 5 are prerequisite to successful BITE testing, BfTE may now be effectively 
applied. 

S,4.1 BITE Check 

1. Ensure that the initial Check Procedures (Paragraph 5-4, 1 > have been successfully 
accomplished. 

2. Momentarily depress the LOCK and AM pushbuttons on the front panel. The 
Reaiver will enter its BITE check mode as indicated by (1) the appearance of 

’ REMOTE in the LCD display; (2) the rapidly changing frequencies, modes, and . 

LCD displays on the front panel, and (?) the presence of rapidly dranginE AF 
tones and sounds (if AF Is hetiig monitored). Bu t performs checkout procedures 
On the rollowing assembUes: 

A2 - First Mixer 

A3 - Second Mixer 

A4 - Main IF/AF 

A5 (ifinstalled)- ISB 

A6A2 (memory portion) ^ Micrqcampuier 

A7 ~ First and Third LO Synthesize ts 

AS Second LO Synthesizer 

EF Bandwidth Filters 



NOTE 

By observing the frequency display LCD, it is possible to isolate a 
fault to the board tevcl by noting BITE error code(s) which appear 
in that display. 
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ir au ermr code does appear in The LCD (ttiis^ will consist Of a twg^igit 

nuimber) refer to Table BITE Error Code Identiflcatioti^ If mare than one board 
\s identified as a suspected fault, depress sitd release the LOCK and CW pushbuttons 
simtilLajiBOLisly and observe the display. A. subsequent number will appear which, 
when considered along with the number which first appeared should identify flT'e 
faulty board. 

4. Replace the faulty board and repeat steps 1 through 3 untD no fiirthei faults are in- 
dicated by BITl- (This will be indicate by the exit from REMOTE and the return 
of the Receiver to its pie-BITE status, ) 

Successful eumplction Of Paraer^pbs 5.4. 1 and 5.4.2 verify the optraTional readiness 
status of all boards eKcept : 

A! Low Pass Filter 
A6A1 Remote Interface 

Audio paitiorts of A4 Main IF/AF and A5 ISB (if installed) 



TABLE BITE ERROR CODE IDENTIFICATION 



Displayed 

Error 


Description 


Probahlc 

Fault 


01 


Pint Local Oscillator synthesizer not locked after lOO milli- 
second delay from 500 kHz step change. 


A7 ■ 


o: 


Second Local Osdllator (reference) synthesizer not locked. 


Aa 


03 


First Local Oscillator synthesizer docs not break lock to enter 
fast sampling mode on 500 kHz step change- 


A7 


04 


Third Local Oscillator synthesizer not lucked after 100 miOi- 
second delay from 500 kHi Step Change. 


AS 


05 


Third Local OsciHatar synthesizer not lucked after lOO milli- 
second delay from 500 kHz and 500 Hz step change, ro^c- 
lively. 03 and 05 indicates A7 fault; 04 &0S by itself 
indicates AS fault. 


AS, A7 


06 


Filter slot one contains a symmetrical filter, but there is/are 
SSB nitcr($) also in the system. 


V^rong or bad 
filter. 


07 


Filter slot one contains an upper sideband filter. ISB operation, 
if installed, will be impaired. 


Wrong or bad 
filter- 


08 


No USB filter KaS been found in the system, and filter slot one 
does not contain a symmetrical filter. 


Wrong or bad 
filter. 


09 


Too many symmetrical filters installed in the system. 


Check filUTS. 
installed. 


10 


Not used- 
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TABLE 5-3. BfTE ERROR CODE IDENTIFICATION {Cortt.) 



Error 


Description 


Probable 

Fault 


1! 


No LSB filter has been found in the system and filter slot one 
does not oonmin i symmetrical feltet. 


Wrong Or bad 
filter. 


12 


No symmCtiical filters have been found in the 


Wcong or bad 
filKn 


13 


Filler slot one does not contain a lower wideband ^ilter^ but ISB 
is instalied. If ISB is installed and no 13 error, A5 ts functional. 


Wro-ng or bad 


14 


Ramdom access memory test faflurc,' Data written to memory 
dirrerent from data mad back. 


a6A3 


15 


Either no filters are installed in the system, or the synthcsiicr 
si^al strength is oui of range prescribed for BITE. 


A2 




NOTE 

If no 15 error, A2, A3, and A4 are Mly 
functional- 




IS 


Filter slot one conlalns no filter. 


Wrong Or bad 
filter. 


IT 


Two or moit LSB filtert have been found in the system. 


Wrong or bad 
filters. 


]$ 


Two or more USB Ultcis have been found in the system. 


Wrong or bad 
filteis. 


19 


.Although a lower sideband filter has been found in this system, 
ii is not installed tn filter slot one, [SB operation, if installed, 
will be impaired. 


■ . 

Wrong or bad 


:q 


Noi used. 




:i 


Filter in filter slot one is skewed from the IF center frequency. 


'Wrong or bed 
niter. 


-\ry 


FilEer in filter slot two i$ skewed from, the IF center frequency. 


* Wrong or bad 
filter. 


23 


Filler in fitter slot ihree is skevved from the IF center frequency 


*Wrong or bad 
filter. , 


1 24 


Filler in filter slot four is skewed from the IF center frequency. 


*Wroog or bad 
filter. 


35 


Filter in filter slot five is skewed from the IF center frequency. 


■Wrong or bad 
filter. 
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TABLE 5-3, BITE ERROR CODE [DENTIFICATION (Cont,) 



Displayed 

Error 


Description 


Probable 

Fault 


26 


Fiiter iP filter slot sis is skewed from the IF center frequency^ 


*Wrong or bad 
filter. 


27 


Filter in filter slot seven is skewed from the IF tenter frequency. 


‘Wrong or bad 
filter. 


2B 


Not used. 


- ; 


29 


Not used. 




30 


Not used. 






NOTE 

31 through 37 5 30% probability of bad filler. 
30% probability A4 board. 




31 


BITE frequency sweep underflowed while attempliiis to measure 
bandwidth of filter irastalie d in filter slot one. 


Bad filterp A4 


32 


BtTE frequency sweep underflowed while attempting to measure 
bandwidth of filter instslled in filter slot two. 


Bad niter, A4 


33 


BITE frequency sweep underflowed whEe attempting to measure 
bandwidth of filter in filter slot three. 


Bad fi] ter„ A4 


34 


BITE frequency sweep underflowcd while attemptirte to measure 
bandwidth of filter instailed in filter slot four. 


Bad filter, A4 


35 


BITE frequency sweep underfiowed while attempting to measure 
bandwidth of filter installed in filter slot five. 


Bad filter^ A4 


36 


BITE frequency sweep underflowed while attempting to measure 
bandwidth of filter instaltcd in filter slot six. 


Bad filter, A4 


37 


BITE frequency sweep mrderfiowed while attempting to measure 
bandwidth of filter installed in filler dot sevep. 


Bad filter, A4 



^Synthesizes off fretiucricy or wrong or bad niteri. 



5.4.3 A 1 Low Pass Filter Check 

L Connect asuitabk antenna to the RF INjackn Jl on the receiver rear panel. 
2- Tune the Receiver to a knOwrr local Mi broatlcast station. 
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3 . Venfy lecei^tion of the Eignal hy connecting a Suitable speaker or headphones. £f [he 
station a not heard (eantimi that the station is on the air>H observe the KF level 
meter oin the Mode LCD. If the signal strength meter (RF level) has no level indi- 
cacion. the A1 Low Pass Filter Module ts defective and should be replaced. 

5 .4.4 A4 Main IF/ AF f AF Section) Check 

If the RF level meter indicatjcs a signal is present as specified in Paragraph 5,4.3, adjust the 
front panel MAIN LINE LEVEL potentiometer fsciewdriver ■ set) to determine if the signal can be ' ■■ ■ 
observed at line 1 out If the signal cannot be found the A4 Main IF/AF board (AF portion! 

is faulty and the A4 must be replaced. 

5.4.5 A5 ISB ( AF Section) Check (If installed) 

Tune to a known local AM station. Depress [he ISB pushbutton and listen for the pmsence 
of the signal. If the signal camnot be heard ^ adjlust the ISB LINE LEVEL potentiometer (screwdriver 
adjust) on the front panel to determine if the signal can be heard or observed at Line I or Line _ 

OUT (J3). ff not found, the A5 ISB (AP portion) is faulty and A5 must be replaced. 

5.4.6 A6AI Remote Semi Asynchronous Interface Ch«k(if installed) 

1 . Ensure that all ptevious paragraphs have been successfully accomplished. 

2. Connect a suitably wired remote terminal to the Receiver via connector .A6A1 I 
on the rear paneL 

3. Enter S95GCR on the tenninal keyboard and observe the results on the remote 
display. If data is displayed. A6A1 is functional. If data is not displayed. A6A1 
is faulty and must be lepJaccd 



NOTE 

99 represents the receiver number. If the receiver number 
is different^ enter the desired number instead of 99. 

This completes the Operational Checkout and Fault IsqlaTion: Pr^cdures for the RA6?90/CM 

Receiver. 



5.5 RA6 790/CM PERFORMANCE TESTS 

RA6 790/CM pcrfomiance tests can be most effectively earned out if the technician gains 
some degree of famlLLaniation with the operating insiiuciions and circuit descnptioTis provided In 
Sections 111 and IV, rc 5 P«ctvely. Parts list? and component location dtagratr.s are located in Section vi. 

These performance test procedures may be used for initial inspection, petiodic checks and 
toconEtm performance specifications after repairs have been made. These tests determine Synthe- 
siifir perfonnance. Audio Power and Distortion, Gain Modes, and Final IF Frequency. The tests 
should be conducted only by skilled technicians using the equipment listed in Table 5’2. 

All tests should be conducted using Figure 5-1 as a standard test set-up. Equipment should 
be allowed a wsrm-up period of at least 30 minutes prior to conducting the rest. If the Receiver 
does not satisfactorily pass a test, refer to Paragraph S.£^ Board Level Fault Isolation. 
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Fijiiww 5-1. StandaFdTwt Equtpnunt Conflsyration 
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5.5. 1 Fiequency Tuning 



1. Connect the Receiver and test equipment as shown in Figure 5-L 



Set the Receiver as follows^ 



a. 


FnrqucnfCy 


As required in Table 5-4 


b. 


Mode 


CW 


0. 


BFO 


1000 Hz 


d. 


ACC 


Short 


e. 


Bandwidth 


5 kHz (or closest bandwidth avaQabie) 



3. Set the agnal generator as foUows: 

5 U Frequency As required Ln Table 5-4 
b. Level dBm, unmodulated 




4. Set the Receiver and generator to the frequencies listed in Table 5-3. insure that the 
output frequency mdicated by the counter rctnairiiS within the limits I kHi ± ]<3 Hi 
at each setting- 



TABLE 5-4. TUNED FREQUENCIES 



Receiver /'Genortwr 
Tuned Frequency 


AF Output 


00. 500000 MHz 


1000 ±10 Hi 


QLOOOOOO 


1000 ±10 Hi 


iL.nini 


lOOO ilOHz 


22.222222 


1000 ±10 Hz 


23.333333 


IQOQ ±10 Hz 


14.444444 


lOOO ±10 Hz 


25,555555 


1000 ±10 Hz 


2£.'5666dd 


1000 ±t0Hi 


27J77777 


1000 ±10 Hz 


2&.S3333S 


lOOO ±10 Hi 


29.999999 


lOOO ±10 Kz 



5.5.2 Fr^uency Display 

L Set up the equipment as In Figure 5' L 

2. Se t the signal gcncraior as foElows'. 

a. Frequency 1.3 MHz 

b. Mode CW 

c. Level ■ — IQO-dBm 

3. Tune the RDoeiver to 1.5 MHz using manual gain mqdej 3.24 kHz BW;CW; at —1.3 
_ kHiBFO offset 

4. Ensure that frequency reodout display is clearly visible from a distance of 3 feet. 
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S. Ensure Chat is Is possible to tune s;noCher frequency In the same frequency b^d. 



6 . Select tuning LOCK and ensure that fcequency is not chajiged by further rotation 
of tuning knob. 

5.5.3 Frequency Sta.bDi^ 

1. Connect the frequency counter to the output- of REF IN/OUT J2. 

2. Ensure that the output frequency is I MHi ±1 He. 

5.5.4 Frequeitcy Calihr^tinn Resolution 

Connect the frequency counter to internal standard fASTPlO), 

Ensure that the internal standard is 5 MHz ± t Hz. 
f .5.5 RF Cain Control 

L Scl Up the equipment as In Figure 5-1 . 

2- Set the Receiver controls as follows; 

a. Power ON 

b. Gain Mode Manual 

c. Detection Mode CW 

d. BW 3.24 kHz 

3. Set the signal gencraior for an output of 1 .5 MHz at -100 dBm. CW. Connect the 
signal generator to RF IN connector J 1 on rear panel. 

4-. Using the remote coutroiler, adjust the manual gain control on the Receiver fully 
clockwise and adjust the line level control for I mW output on. distortion analyzer. 

5. Adjust the manual gam control on the remote control device one step down and 
check whether or not the AF output falls by 3 1 1.5 dB. 

6. in-cxtase signal generator level to I mW and repeat step 5 until manual gain is at 
minimum. 

7. RestoiT the I mW rcfcTencc at the minimum manual gain and note the signal 
generator level. This should be greater than — 10 dBm. 

5.5.6 Final IF Frequency 

1 . Set up the equipment as shown Irt Figure 5-L 

2. Set the Receiver controls as follows: 



a. 


Power 


ON 


b. 


Gain Mode 


AGC-SHORT 


c. 


BW 


3,2 kHi 


d. 


Receiver Tuned 


1 .5 MHz 




Frequency 




e. 


Detection Mode 


CW 
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3^ Set the signal gciterator for an ■otitpiUt of LS MHz^ CW at ^ level of - 1 OO -dBiri. 

4. Mote the IF output level indicated on the RF voltirietef- 

5. Remoire the SO ohm load from the IF output and observe that the indieaied output 
voltage increases by dB ± 1 dB. 

6. Connect the frequency counter to IF output Jack S2 and measuxe the IF Ffe'quettcy. 

This shodd be 455.000 kHi, , ' 

5.5^7 Fixed and Variablie BFO 0|ieratioTi 

I . Set the leceivet controls as foUoHvs; 

a. Power ON 

b. Gain Mode N/A 

c. Detection Mode CW 

d BW N/A 

e. BFO ON (Word BFO displayed in Mode LCD) 

2r Disconnect [he A4 module by removing; W1 OP 1. 

3. Connect the frequency counter to A4J6 to monitor the BFQ frequency. 

4. Using the receiver front panel eonirols. select each BFO indication listed in BFO 
Indicator column of Table S-Sand verify the frequencies listed in BFO Frequency 
ColuiEin are obtained. 

5. Select USB and LSB modes and observe the BFO frequency is 455.000 kHz- 
fSSB/ISB rcccivefs fitted with OSdOP and 0S410 Optiori filters only.) 

6. Disoormeci frequency counter arid reconnect W I OP 1 to A4 module. 



TABLE 5‘S. BFO Test Values 



BFO Indicator 


BFO Frequency 


O.OO kHz 


45S.OQO kHz 


+1.11 


453.890 


3.22 


45:.7B0 


3.33 


451.670 


4.44 


450J60 


5.5 S 


449.450 


6.66 


448.340 


7.5 a 


447.120 


7,99 


447.010 


-U1 


456.110 




457,220 


-3,33 


458-330 


-4,44 


459.440 


-5J5 


460.550 


-6.66 


46I-66Q 


-7.77 


462.770 


-7.8S 


462.880 


-7.^9 


462.990 ! 
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5.5.S Audio Output Pa Wei 



Set up test equipment as shown in Figure 5-1. 


Set receiver controls as follows^ 


a. Power 


OH 


b. Gain Mode 


ACC-SHORT 


c. BW 


3.24 kHi 


d. DetectiO'ft Mode 


cw 


e. Receiver Tuned 


L5MHa 


Frequency 





3. Set [he generatar for an output of 1.5 MHz at —97 CW. 

4. Tune the signal generator (or receiver) to produce an AF output of LB kHz ±50 Hi 
as indicalcd on the Ftequency Ctiiinter, 

5. Set the AF output kvel to t milliwatt uiine the LINE LEVEL control on the receiver 
front panel and phone output. 

6. Seleet receiver bandwidth of 6.S kHz and AM detector mode. Amplitude modjjJate the 
input signal J0% at 1 kHz. 

7. Observe that the AF output level is within 5 dB of the reference set in step 5 for both 
line output and phone output. 

B. Slowly rotate the AF gain control through the control range. Ohserre that the phone 
output level varies smoothly over the full control range. 



5.S.9 



Audio DisiOrliort 



1. 


Set 


up the equipmcTit as shown in Figure 


2 . 


Set 


receiver controls as follows: 




a. 


Power 


ON 




b. 


Gain Mode 


Manual Gain 




c. 


Detect Icn Mode 


CW 




d. 


BW 


B.24 kHz 




Cr 


BFO 


-^1,00 kHi 




f. 


Receiver Tuned 


1.5 MHz 






Frequency 




B. 


Set 


the signal generator fo r an output of 



4. Adjust manual gain control for E mW output. Measure distorijon. Distortion should be 
less than 2%. 



5. Connect phone output from receiver front panel to distortion analyzer and adjusit phone 
output for 10 mW, Measure distortion. Distortion should be less than 3^5. 



5.5. 10 Operation After flestomtion of Power 

1. Can! fully note the receiver tuned frequency, BW and other displayed functions on re- 
ceiver front panel and de-energize the Receiver. 

2. After ^ hour energize the Receiver and ensure that the Receiver returns to the display 

noted in step I. 5-JS 
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BOARD LEVEL FAULT ISOLATION 



5.6 



Figure 5-2 shouts signal flow between indi'vidual 4r*iiit caifids, and thf jacks and/or test 
points for measuring signal values. This inibnnation, aiong with the BTTE ch«ck detailed in Para- 
graph 5.4.2 and the Performanoe Tests detailed [n Paragraph 5.5 shouJd be used in boEating maF 
functions to the bo&td Icvd, Receiver srttine, signal generator setting, and connector pin location 
diagmns arc shown as part of Figorc 5-2. The foltowing procedures should be used to perform signid 
level tests: 

L Set sJgnd generator outputs M specified in Figun: 5-2. 

2. Set receiver front panel controls « speotfied Ln Figure 5-2. 

3. Measure vaJues indicated at each jack or test point using appropriate test equipment. 

4. Totenanocs are: ±3 dBm; ±0.5 volts. 

Once a fault has been isoialed, the faulty circuit card should be replaced in accoidance with 
the Receiver Assembly and Disassembly procedures detailed in Riragraph S.^iand receiver proper 
operaiinn verified. Verification is accomplished by pctfoirninB BITE check fParagiaph S.4.2) and Per- 
fo’cmance Tests (Paragraph 5.51. 



5. 7 RECEIVER ASSEMB LY AND DIS ASSEMB L Y PROCEDURES 

The rpLIowing paragraphs outline the procedutes for removal and installation of the individual 
circuit card assemblies used Ln the RA6790/GM HF Receiver. A complete list of these assemblies is 
contained in SECTION VI, Replacement Pans List, of this instruction manual. 

5.7. L Preliminary Procedure 

Prior to removing or instailing any assembly it is necessary to disconnect the Receiver from 
its power source. It is also necessary lo nemovo the Receiver from the system (escept to replace the 
fuse). 



NOTE 

Ensure that all system cables arc dBconnccted from the Receiver prior to re- 
moving the Receiver from its mounts. FEace the Receiver on a suitable work 
space large enough to allow for positioning the Receiver either horiiontally or 
Vertically as required for removal of the desired boanf. The only tools required 
for LRU removal or installation arc a flar-hladc screwdriver and a scre w starter. 

Adequate Ei^t should be available for ease in reading intenaal cable, jack, and 
connector numbecs. and for aligning LRU mounting holes with corresponding 
mounting fixtures on the receiver chassis. 

CAUTION 

Do not expose the Receiver to direct ultraviolet light while per- 
forming the following steps. Such exposure may cause erasure 
of data stored Ln the EPROMS. 

5.7.2 Top and Bottom Covers 

If boards A2, A3, A7, or AS are to be removed or installed, only the receiver’s bottom cover 
must be removed for access. If boards A4, A5, AiM. ASA 2 or AlO are to be removed or installed. 
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only the receivers top cover must be remaved far access, [f bo^irds. AS or A9 to be rentavBd ot 
inatallcd, both the reoetver’s bottom and top cow-i? must be remOve<l for access. The procedure for 
removing either cover is as foUaws: 

1. Position the Receiver horizontally so that the cover to be removed is up. 

2. Loosen (cou.nterclock'wtse) the six (£) turn .fasteners located an the cover. 

3. Care fully lift the cover by its edges and remove it from the Receiver. 

Installation of either cover is as follows: 

1. Position the cover on the Receiver So that the six (6) U turn fasteners on the cover align 
with their mounting holes on the Receiver, and so that the front ed^ of the cover is 
Inserted into the slot on the tear of the front panei. 

2. Apply a small amount of hand pressure to the cover to engage the fastener with its 
mount, 

3. Tighten (clockwisej the six (^> fasteners Vi. turn. 

5.7.3 A 1 Module Removal 

L Perform the Preliminary Procedure a$ directed in Paragraph 5.7. L 

2. Remove both the receiver top and bottom co-ve^s as directed in Paragraph 5.7.2. 

3. Disconnect SMB connector A1W2P1 from J5 on the receiver frame. 

4. Disccnncei BNC connector AlWU! from J1 (the RF fM jack) on. the rear panel. 

5. Stand the Receiver on its side. 

6. Working from the bottom Of the Receiver, toosen and remove the two screws and hard- 
ware from the ends of the A1 module. 

CAUTION . 

Do not allow the Al module to drop when the screws are removed. 

Failure to do so may cause damage to the AI module or to the 
Receiver. 

7. Carefully lift out the Al module from the top of the Receiver. 

5.7.4 Al Module Installation 

Installation is the levetse of removal with the following notes: 

1. The end of the A I ntoduie marked «^en positioned correctly, is mounted on the 
mount nearest S2 (EXT-INT REF switch). 

2. When instaULng the mounting $ciew at the ‘"IN'' end,, ensure that the ground lug on the 
A] Will cable is placed inside the A I module between the Al cover and the threaded, 
mount, and that the mounting screw goes through the lug. 
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5,7,5 A2 Module Retnaval 



1. Perform the PrelLminaiy Procedure a,s durected in Fantgraph 5.7,1. 

1 . Remove the receiver bottom cover as dirteted in Pamgraph 5.7.2. 

3. Remove the six (6) screws and hardware which ho!ds down the A2 module cover. 

4. Remove the A2 module cover. 

5. DisconnecC eifht-pin connector W21F1 from A2J2. 

6. Disconnect SMB connector W2P] from A2J1. 

7. Disconnect SMB connector WI Pi from J5 on the receiver frame, 
fi. Disconnect SMB connector A3W1P1 from A2J3. 

9. Loosen and remove the six (6)screws and hardware which hold down the A 2 module. 

10. Lift out the A2 module tipping it slightly to avoid bumping the module against J3 and 
the four (4) feed'through capacitors locate On the side of the receiver frame. 

CAUTION 

Bumping J 5 or the capacitors may cause damaec to the A2 
module printed circuit track or components. 

5.7.5 A 2 Module Installation 

InstaUation of the A2 module is the revqisc of removal with the following notes: 

1, Ensure table WZFl is located near the notch in the ceceiver frame when installing the 
module. 

2 , Ensure that che table connected to W2P1 (coming from the A7 module area) is routed 
through the notch on the edge of the receiver frame, Failure to do so may result in dam- 
age to the cable. 

5.7.7 A3 Module Removal 

1. PerformthePrelLmmaiyProcediuieas directed in Pa ragraph 5 . 7. 1 . 

2. Remove the receiver bottom cover as directed in Paragraph 5,7.2. 

3. Using the pull4ab on. the A3 module cover^ carefully remove the A3 cover. 

4. Disconnect eight-pin connector W22P1 ffom A3J I . 

5. Disconnect SMB connector A3 W2PI from J6on the receiver frame. 

6. Disconnect SMB connector W4P1 from A3J2. 

7. Loosen and remove the six (5) screws and hardware which hold down the a 2 module 
cover. 
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a, Remove the A2 modiule cover. 



9. Discomiect SMB coiuitctor A3W] ?t fium A2JJ on the A2 module. 

10. Loosen and remove the su. fd!) screw? and hardware which hold down che module. 

\ 1 r Lift out the j\3 modutfi tippuis it slightly to avoid bumpina the module againH J2 
and the frve (S) feed-through capaoitoti located on the -side of the receiver frame. 

CAUTION 

Bumping J6 or the capacitors mity cause damage to the A3 module 
printed circuit .track or components. 

5.7. S A3 Module [itslallation 

Installation of the A3 module U the mveise of removal with the following note : 

NOTE 

Ensure cable AJWlFl is located near the notch in the receiver fnme when 
installing the module, 

CAUTION 

Ensure cable A3W1?1 is routed through the notch in the frame 
prior to installation of both the A2 and a3 module covers- Failure 
to do so may result in damage to the cable. 

5,7,? A4 Module Removal 

! . Ptrfonn the Freiiminary Proccduies as dirtcied in Paragraph 5.7.1. 

2. Remove the receiver lop cover as directed in Paragraph 5J,Z 

3. Remove the Bandwidth Filter cover and Bandwidith filters as directed in ■ 

Paragraph S. 7. 25.1. 

4. Discormect SMB tonnccEor W] P2 from A4Jl. 

5. Disconnect SMB connector WUPI from A4J3» 

6. Disconnect SME connector Wl2P] from A4j4, 

7. Disconnect SMB coEinecior W6P2 from A4J5. 

S- Disconnect SMB connector W] OP I from A4J6, 

?. Disconnect ribbon connector A5W 1PI from A4JS, 

10, Disconnect ribbon connector Wl6Pl from A4J7. 

1 1 , Disconnect libhon connector W [ 5 P 1 from A4 J 2. 

1 2, Loosen and remove the twelve ( [2) screws and hardware which hold down the 
A4 module. 
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NOtE 

The two (2) screws which hold down tnnsronner T1 to the A4 
moduLe do not need to be removed to remove the module nor 
does the screw through U2?. Eight (3) hold down seiews ate 
Located around the A4 module edges^ and the two (2) additional 
smews az« located in the middle area of the moduie. 

1 3. Lift cut the A4 module. 

5.7.10 A4 Module Installation 

Installation of the A4 module is the reverse of removai with the following note: 

NOTE 

When i^H^sitioning the A4 module for imtallation, the Bandwidth Filter 
slots (labelled FLI-FL7 on the A4 module) are located toward the side 
of the Receiver nearest (he AEO (Power Supply) module. 

CAUTION 

Ensure that aEl cables and connectois are clear of the A4 module during 
insiaJliiiOn. Failure to do so may result in having to remove the module 
again to properly position the cables. 

f.7.11 AS Module Removal 

t . PerfOTm the Preliminary Procedure as directed in Paragraph 5.7.1 . 

2. Remove the receiver top cover as directed in Pamgraph 5.7,1. 

3. Disconnect ribbon connector A5WIPI fromAdJi. 

NOTE 

The connector disco'nnects from the A4 modulc^not the A5 
module, and the ribbon cable is part of the AS module. 

4. Disconnect SMB conneefor WlOPl from A5J3. 

5. Disconnect SMB connector W'| ] P'2 from ASJ I - 

6. Loosen and remove the four (4) mounting screws and hardware from the four comers 
of the A5 module. 

7. Lift out the A5 module. 

5.7.11 A5 -Module InSLalladon 

Installation of the A 5 module is the reverse of removal. 

5.7,13 A6 Module Removal 

I. Perform the Preliminary Procedures as directed in Paragriph 5.7.1. 
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2. Remove the receiver top cover as directed m Paragraph 5.7.2, 

3. Disconnect ribbon connector A$W| P2 fmin A6J I , 

4. From outside the near paneh loosen and temove ihe two (2> screws and hardware that 
hold A6A1WU1 to the rear panel. 

5. Loosen and remove the sik C6) scre'ws and hardware that hold the upper edge of the A$ 

' module to the side of the Receiver. 

NOTE 

On some Receiver, the second screw from the rear of the Receiver 
should be removed last Behind this screw, between the A6A 1 module 
and the receiver frame, is i nylon washer ^insulator) that must not te 
, lost. Inspeoi this screw prior to removal to determine if the Receiver ‘ 
has a washer at this location. 

CAimON 

If the Receiver has a nylon washer, failure to reinstall it may cause 
damage to the AdAl module. 

6. Carefully lift out the A6 module. 

NOTE 

The A^ module is composed of two sepafate printed circuit boards, 

A6AI and A6A2» joined in the middle by A6P1 which is a fifty (S0> 
pin connecior- If it is desired to separate the two boards, grasp one 
board in each hand and carefully puH them straight apart. 

CAUTION 

Failure to esercise care may result in damage to the connector. 

CAUTION 

After removing the A6A2 modulej do. not place it on a conductive 
surface as this may cause damage to the battery on the A6A2 module. 

5.T.14 Ad Module IiistaUarian 

InsiaUadon of the A6 module ts the reverse of [■emoval with the following notes: 

CAUTION 

When joining A^Al and A6A2 together, ensure that the PI con- 
nector holes and pins are correctly aligned with each other prior 
to applying pressure. Failure to do so may result in damage to 
the connector, 

I . When iitsiaUing the A^ module into the Receiver, ensure that ASAl W| J | located in 
the cutout on the rear panel . and the bottom edge of the module is in the nylon 
track on the receiver frame. 
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2. For ea$« of instalUtiDn, instill] the second screw from the rear panel with its nylon 
washer if mstallDd (between the A6AJ module and the mounting post) first, 

CAimON 

Failure tO' install the nylon w»hcr (Lnsuiator]i may cause electrical 
damage to the A6 module. 



5.7.15 A7 Module Remo^ 

.. L Perform the Preliminary Prooeduie as directed in Paragraph 5-7, L 

2. Remove the receiver bottom cover as directed! in Paragraph 5.7.2. 

5. Loosen and remove the single screw and hardware that holds down the A7 module 
cover. 

4. Using the pull-tab on the A7 module cover, remove the A7 module cover. 

5. Disconnect ribbon connector W13PI fromA7Jl. 

6. DiMOnnect SMB WnnEG tor W3P1 from A7J2. 

7. Disconnect SMB connector W2P1 from A7J4, 

B, Loosen and remove the eleven (11) screws and hardware,, and the nylon mounting 
post (from whidi the A? module cover screw was removed in Step 3 above) which 
holds down the A7 module. 

NOTE 

The screw thrciugh A7U39 is not a module holddown screw. The 
screw throu^ regulator A7Q4 is & module holddown screw. When 
removirtg the screw through A7Q4, take care not to lose the mica 
insulator which fits between A7(^ and the A7 module. 

CAUTION ’ 

Do not overtighten the screw through A7Q4 voltage regulator. 

Overtightening the screw may cause failure of the regulator, 

9, Lift out the A7 module. 

5.7.16 A7 Module Ins tallaticm 

Installation of the A7 module is the reverse of removal with (he foUowing noEes: 

1 . When positioniiig the a 7 module for installation, ensure that ribbon connector A7S E 
is located ne^tT tothe cutout, in the receiver frame. 

2. When installing the screw through A7Q4, ensure ihat the mica insulator is present 
between A7Q4 and the A7 module, and is centered on the mounting hole. 
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CAUTION 

FailuiF TCI ijisuliEe the iciew through A7Q4 from A7Q4’s 
metal paclc with the mic^ insulaior m^y cause elecincal 
damage to the A? module, 

5.7.L7 AS Module Removal 

I ^ Perform the Preliminary Procedure as directed in Paragraph 5-7. 1 . 

2. Remove the receiver hotlom cover as directed in Paragraph 5.7.2. 

■■ 

3. Using the pull^tabon the AS module cover^ remove the AS module oover. 

4. IJisconncoi ribbon cormector W|4Pl fiom A8J5+ 

5i. Disconnect 5MB connector W7PI from ASJl. 

S- Disconnect SMB connector W6PI from ABJ4. 

7, Disconnect SMB connector W3P2 from ASJ2. 

B. Dcjconnect SMB connector W4P2 from ASJ3. 

9. Remove the eight fS) screws and hardware which hoid down the AS module. 

I Or Lift out the AS modde. 

5.7.1S AS Module InsTiIIatlort 

Installation of the AS module Is the reverse of removal with the foltowing note: 

NOTE 

When positioning tlie AS module for installarlori, ensuie that 
ribbon connector jac}; J5 U located ncJrt to the cutout in the 
receiver rrame. 

CAUTION 

Before Installing the AS module cover+ ensure that ^1 cables 
entering the AS area are routed through their cutouts in the 
receiver frame. Failure to do so may result in damage to the 
cables. 

5J.19 A9 Module Removal 

1. Perform the Preliminary Procedure as directed in Paiagiuph 5.7. ! . 

2. Remove both the receiver top and bottom covers as directed in Paragraph 5.7.2. 
7. Disconnect ribbon connector a 9W|P2 from ASIL 

NOTE 

The disconnection is made at Che A€ module and the ribbon cable 
is part of the A9 module. 



5‘24 



162 



This manual was downloaded from BAMA's 
boatanchor site http://bama.sbc.edu 





Reworked by 
PA0PGA 



4, Di$unnKt ribbon connector W13P2 from APJ6r 

5, Di$oo[^ncct ribbon connector W1SP2 from A3J5, 

6, Disconnect ribbon connector W19P I from A9J4, 

7r Disconnect ribbon ccirtiiectorTV14P2 from APJ7^ 

8. Disengage the two friction locks on connector W20P1 and unplug the connector from 
AJ0J2 orv the A] 0 module. 

9. Stand the Receiver vertically on its rear panel. Loosen and remove the four (4> screws 
and hardware on the outside of the front panel which hold the front panel to the 
receiver framc- 

10. Using the handles on the front panel, Uft the front panel (A9 module) off the Re- 
ceiver being careful not to snag connector W20PI or its cable on the Bandwidth Filter 
cover. Snagging W20P1 may result in damage to the connector, the cable, or the 
POWER ON/OFF switch, tf further disassembly is rWluirtd, proceed to step II. 

1 1 . Loosen atvd remove the single screw and hardware which hold; down the tuning shaft 
encoding whed. 

12. CaTefuIly remove (he encoding wheel. 

CAUTION 

Do not pry on the encoding wheel, as the hidden side of the 
eneodiTLg wheel U part of the Tpanuai tuning encoder. Damage 
to the encoding wheel may impair manual tuning. 

13. Rest the front panel on the front panel handles. 

14. Remove fust the lockwasher and then the flatwasher that ftt between the encoding 
wheel and the tuning shafL 

I Using fingers, loosen and remove the tuning shaft assembly retaining nut, lockwasher, 
flat washer, and nylon washer (insulator). 

16. Loosen and remove the ten (10) screws and hardware which, hold the A9 module to 
mounting posts on the front panel, 

1 7. While gently lifting the A5 module, carefully work the keypad ribbon leads out of 
connectors A5S2 and A9J3. 

NOTE, 

Connectors A9t2 and A9J3 are soldered to the A9 module. 

The keypad ribbon leads have no connectors fastened to them. 

To separate the ribbon leads from the connectors, use fingers 
to carefully pull the ribbon leads straight out. 

18. Carefully fold the A9 module down away from the ribbon leads to expose the wires 
leading to the front panel controls. 
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Figure ^.-3- firing a 9 Circuit Curd Aiiacmb'Ljf 





Cable W20 A9 ClrcLLilt CarJ LCD LCD 

II (Clrcalt Side) U4 U3 
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Pi£ur6 i FToeit Panel Asaenbly, PariL^lt^ UlaasBeBbled 




CAUTION 



Be carefuJ when folding back the A? module not to puJl out any 
wires which Lead Co the cOitiiolL Also be careful not to damage 
the liquid Crystal Display (LCD) units, or die Fault Indicator 
Light Emitting Diode {LEDH^ 

19. Disconnect three pin connector WlPl from APIS on the A9 modiUe,. Refer to Figure 

20. Working from the top of Che A9 module^ unsolder the two leads on the A9 module which 
are connected to the front panel PHONES jaok- 

2 1 . Unsolder the leads on the A9 module which are connected to the IF Cain Contrail and CO 
the AF Gain Control. 

5.7,20 A9 Module Installadon 



Installation of the A9 module « the reverse of removal wich Che following notesi 

1 . Connect leads from from panel controls as shown in diagram in Step 19 of A9 module 
removal. 

2, Ensure ribbon leadisfrom keypads are firmly seated in connectors A9J2 and A9J3 before 
instaJling holddown screws and hardware. 

X Tighten tuning Shaft assembly retainiiig nut only finger tight 



5.7.21 A 10 Module Removal 

I, Perform the Pteliminary Procedure as directed in PaTagruph 5-7,1 . 

2- Remove the receiver lop cove r as directed iri Paragraph 5,7^2. 

3. Loosen f counterclockwise) the four C4-) 14 turn fasteners on the AlO module cover. 

4. Lift out the A] 0 module cover. 

5 . Remo VC the Band width Fii ter cove r as directed In Para graph 5,7 . 25- L 

6. Disengage the locking clips (1 each) on coimectors A 1 012 and A10J2 located on the 
outside of the AlO module. 

7. Carefully unplug the connectors from A10J2 and AI0J3. 



CAUTION 



Ensure Chat the nylon washer is in place between the A9 module 
and the tuning shaft assembly retaining nut. Absence of this ' 
washer (uisulator) may cause electrical damage to the A9 module. 



CAUTION 



Do not ovcriighten the tuning shaft assembly. Use finger ppesa^uie 
only. Overtightening may cause damage to A9 module, and will 
cause abnormal tightness of the manual tuning shaft. 
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S, Loosen And remove the fivt (5> screws and hand ware (located or the oytsiidc of the rear 
paneJ) which hold the back panel of the AlG module to the rear panel of the Receiver. 
Loosen the four captive bctcwb ai the. base of the AlO moduJe. 

i" 

9 . CfAspIng the sides of the AID module, slide the module a way from the rear panel while 
lifting the end of the AID module nearest the Bandwidth Filters and lift out the AlO 
module, 

NOTE 

TAke caie not to crush the A1DJ2 or A10J3 connectors, the cooling 
Has on AlOUl or AIOLf2i or to snag the WP2 wire which connects 
WA4J1, 

S, 7.23 A1 0 Module btStallaUon 

Installation of the A|0 module is the reverse of removal with the following cautions: 

CAUTION 

Move ribbon connectors W19P3 and W2DPI out of the way when 
instaUine the AlO module. FAilure to do so may result in damage 
to the A4 module or the cooling fms on the rear of the AlO module. 

CAUTION 

When instAUins the AlO module cover, ensure that the lower edge of 
the cover clears the nylon cable clamp on the small ribbon cable 
joinine W19P2, Failure to do so may cause damage to the cable, 
cable clamp, or AID module coven 

5.7,23 Edgelight Assembly Removal and Installation 

5.7 . 23 . L Edgelight Removal 

1 . Perform steps 1 through 1 9 of the A9 module Removal Procedure In Paragraph 5.7.19. 

2. Using a nut driver, loosen and remove the three (3) nuts which hold the edgelight board 
to the fron c panel. 

3. Carefully lift the edgelight assembly off of the front panel being careful to clear the 
three (3> mounting posts along Che upper edge of the assembly, 

5.7.23.2 Edgelight Installation 

Installation of the Edgelight as&embly is the reverse of removal. 

CAUTION 

Be careful when installing the edgelight assembly not to bump 
the edgelights. Bumping them may cause damage to the lights 
or printed circuit track on the edgelight assembly. 
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i.7.24 

5.7.24J 



S.7.24.J 

S,7.25 

5.7.25.1 



Keypad Remcval and Installation 

Keypad Removal 

|. Ferfonn steps 1 Ehrougii 1$ of EJ^e Module Removal procedure in Paragjaph I-7J9. 

1, Perforffl the Edgelight Rem-oval pmceduft [n Paragraph 5.7.13.1, 

3. Remove the five (5) nuts which hol-dt the pLastje keypad protective cover to the from 
panel. 

4. Uft out the keypad protective cover. 

5. Grasp the ribbon lead near the keypad and [ift our the keypad. 

Keypad Installation 

Installation of the keypads is the reverse of removal. 

IF Bandwidth Filter Removal and Installation 

Bandwidth F3ter Removal (Optioml Plug-In Crystal FDtensOnly J 

1. Perform the Preliminary Procedure as directed in Paragraph 5.7.1. 

1. Remove the receiver top cover as directed in Paragraph S.T.3. 

2 . Loosen the two (2) captive screws in the Bandwidth Filter Cover (nearest the receiver 
frame) which hold the cover to the a 4 inodulc, 

4. Loosen and remove the one (1} con-captive screw in the Bandwidth Filter Cover ton 
the side opposite the two cap tive screws). Be careful not to lose the lockwasher and 
Elatwasher which fit between the Bandwidth Fil ter cover and the A4 module. 

5. lift ofT file Bandwidth Filter cover. 

6. Grasp the filter to be rt-moved between thumb and fore finger. With a gentle stde-lo-sitic 
rocking motion^ carefully work the filter out of its slot in the A4 module. 

7. Repeat Step fi for each filter to be removed making note of which filter is installed in 
each slot. 

Bandwidth F^ter InSiallatacin (Optfcrral Flug-bi Ciysia! Filters Only) 

InStallatton of the Bandwidth Filters is the reverse of removal with the following note: 



If the Receiver is to be opecsted wi,th the ISB option^ both upper and 
Lower SLdeba nd Elite rs must be installed in the Receiver. Additionaily. 
the lower sideband filler must be installed in the FH position. If the 
Receiver is not to be operated with the ISB Option, either a lower side- 
band filter or symmetrical sideband filter may be lostalled in the FLI 



NOTE 
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position- If a lower wideband filt<rr is inst^ed, tht oomp^ion 
upper sideband fiittr mxtst also be installed in one of the re- 
mainin; filter positions. If a syinmetrLcal sideband filter is usedj 
the Receiver wilf use the filter installed in Che FLl position 
for both sidebands by makini the appropriate frequency offsets 
to Che first and second local oscillatOTS. 

The remaining filters may he installed in any sequence in filter positions FL2 through FL7, 



However, in order to simplify system operation and noubleshootmE, it is lecom mended that a format 
be established and used for all Receivers at a particular site. A typical rormat would be eo inseit the 
USB filter (if used) in position FL2 and insert filters with inaea^ng bandwidths in filter positions 



Once the filter co'mplement and arrangement has been determined, the following procedure 
should be used to insert the filtcis into the Receiver: 



1 . Working from the front of the Receiver^ position the filter to be used for LSB opemtion 
over filter position FLJ (the filter portion closest to the max of the Rcceivur), Make 
certain that the lar^e pins are aliped with the larse sockets and the smaller pin$ ate 
aligned with the smaller sockets. 

2 . Carefully push down on the filter to insert the pins into the sockets. Retalivety light 
pressure is required to insert the pins into the sockets, ff the filter does not easily 
sUde into place, ncheck the pin /socket alignments. 

3. Insert the appropriate filters into filter positions FL2 through FL7 (as required), using 
the procedures described in steps 1 and 2. 

4. After all filters have been [nsertet!+ visually inspect the filtcTS to insure that they arc 
properly seated. The bottom of the filters should be flat against the surface of the A4 
board. 

5. Replace the RF shield Over the filters and secure the shield in place by tightening the 
three screws. 



S.S OPERATlOt^AL FAULT SYMPTOM CHART 

Table S-6 contains typical operadonal fault symptoms and their most probable causes. The 
table should be used as a guideline only, and should be supplemented with the BITE check detailed in 
Paragraph S-4.2 and the Performance Tests detailed in Paragraph 5-5. 



3 through 7. 
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TABLE S-6, OPERATIONALLY BASED FAULT SYMPTOM CHART 





BOARD/MODULE PROBABLY FAULT 




FAULT 


A1 


A2 


AJ 


A4 


AS 


A6 


AdAl 


A7 


AS 


A9 


AlO 


COMMENTS 


SYMPTOMS 


Check M<Khile Boaxd According to Number Order 


i NOTES 


Unable to cncrglic 
Rewiver 






















1 


Check Power Supply 


mode LCCte blank 
mostly ?cros in 
FrequcncTf LCD ' 






- 






2 












PC wafer in wrong , ^ 

poeitionK 

A6A2 


Unal?]e to estab- 
lish LOCAL operat- 
ing condition 












1 








1 




A$A2^, A9 


FAULT LED 
jliLiminaljfrd 
















1 


2 






Synthesiser fatluRn 
A7^ AS^S2 switch in 
wrong position 


BITE error code 
display 
























See BITE error 
code dmn 


Unable to exit 
LOCK Mode 












1 








1 


1 - 


A5f,A6A2 


No manual tuning 




















1 




A9 


No meter level 
indteatton in 
AF Of RF 


2 






1 
















A4.AI 


No audio output 








1 
















A4 


No audio ou[p-u[ 
ISB Only 










1 














A5 


Unable TO adjust 

bne Level Out 








1 
















M 
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TABLE 5^. OPERATIONALLY BASED FAULT SYMPTOM CHART (Ccml.y 





BOARD/MODULE PROBABLE FAULT 




FAULT 


A1 


A2 


A3 


A4 


AS 


A6 


A6A1 


A7 


AS 


A9 


AlO 


COMltENTS 


SYMPTOMS 




Check Module Board According to Number Order 


& NOTES 


No Remote Data 
entry /re turn 














1 










A6AI 


No tone from BFO 
jj] CW (node 


















1 






AS - Confirm CW 
signal present and 
not in BFO CENTER 


Di&played IF band- 
width does not 
match any in- 
slalled filter 








2 
















Check filters p A4 


Unable to enter 
' frequency from 
1 Teceiyer front 
' panel 












3 








2 




Confinn Receiver not 
in Remote 


IF output at J2 
not at 455 kHi 












3 




2 


1 






AS, A7, A4 


Unable to initiatiM 
BfTE routine 












2 








1 




Confirm Receiver not 
in Remote 


Receiver does not 
rttaifi frequency 
data after Power 
IritcrtupT 












1 












Check Battery 
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SECTION VI 
REPLACEMEI^rr 
PARTS LIST 



6.1 rPITROOUCnON 

TluS section contiini 2 comptflic lisiin? all itpJaceible p-aro c-onbined tn the RA579^/CM . 
receiver, Tht paxK list ables are arranged in icqucnoe by unit designatton. 

Since electromechijucai Gqiiipment undergoes periodic changes c^ef tiinc, due to factors 
such as operational time, environmEmal conditions, etc., degradation of individual subassemblies and 
parts occur. Replacement Parts lists act as reference guides for users and must be consulted to iden' 
lify and locate puts. To be able to identify and locate parts the user must be familiar wjth the unit 
designation method, refcienc* designator prefixes, illustratioiu and schematics. The unit designation 
is a method of assigning refcitnca deugnations rdectrical symbol numbers to idenrifV SKembEes or 
modules, subassemblies or submodules)* This method is composed of asHgimg a ctia letter such, as 
R for resistor or C for capacitor followed by an identifyins number *1 , -2^ -3i -4, etc. 

This partial' re Terence dejlgnation must be fbither identified by including a reference designa- 
tor picfiip such as A.I A6 k which elajses the item by assembly CAl ) stid subassembly fA6). The compos- 
ite Alphanumeric code then becom-cs iKn complete reference -diesignAtioti. For example A4C1 would be 
EdeniiTied AS the lint (1) capacitor fCl of the fourth (4) assembly (A). 

A detail part of subassembly A1 A6 such as a resistor or capacitor would be numbered RL or 
Cl . resulting in a full rtference designation number of A1 A6C1. 

If components on an assembly f module or subassembly netid to he replaced, the foUowing 
parts Eist information wUl provide the user with the proper ordEiing infontLarion. Pictures of assemblies 
and subassemblies along, with component location diagrams are shown for ease of ph-ysicAtly locAtiug 
the desired componepu. 
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Flgute 6-1. RA&7^0/Crt Receiver j Top View 
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Figure 6-2. RA67^(}/GM El«C«lvBr^ Battoa Viev 
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(Under Cover) 



Figure 6-3' Locatloa of Hodulee, Top Vieu 
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Al 

MOUNT Iff C 

SCREWS a2 A3 




a7 A9 



A3 



Figure Location of Modules, BotE-on Vieu 
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TMLI puns LT5T, 3^67:94,^ HBCEtTEB OWOKJHHTPS 





□oacriptlon 


RACAL 


Manufacturar/ | 

mil Part No. 


Designation 




Number 


JU 


BF Lew Paaa Filter Module Aaeanbly 

Table E-Z fer Cur that braakdw^) 


8B3B5 


1 


1“ 


1 Fitat mjEer Clicult Car4 Aaoaabl^ 

(ae* Table C-4 for further breakdown} 


99635 


1 


A3 


Second Hlxet Circuit Catd Aetoobly 
Table 6-5 for further breakdown} 


oewi 


1 


M 


Hein EF/Af Circuit Card AeneblF 
'(344 Table f'HS' £or further fareoJedown 


99*65 


1 


AS 


ISS Circuit Card Aeoeebly 

(340 Table 6*7 Cor further breakdovn] 


06590-2 




Afi 


Microooai^ter Aaeeably 

(see table 6-8 fnr further bteakdcwn) 


00397-3 


1 


A7 


Pint LO Syntbeelser Circuit Card ABBenbly 
(3«e Tabl4 6^11 for further breakdotm} 


09133 


1 


AB 


Second lO/BFO Syntheaiser Circuit 
Card Anae^Iy 

(aee Tabl4 6-11 for further breekdoun} 


09632 


1 


- 


Front Panel Aasedbly 


06935 


1 


AS 


BeceiTrer CcoCrnl AaaenbXy [p/o Front 
Panel AaaeBdsly} 

(Bee Table 6-13 for further breakdown] 


09399 


1 


AlQ 


Power Supply Module ABsenbly 

(334 Table 6-15 for further breakdown) 


06399 


1 


C1-C9 


Capacitor r Feed-thrup uFf +393 


26*96 


B5P-IiB6Pi02W 


CID 


Cap4oitorr Ceroaied- .01 ufp 50- HVDC +203 
(Erie} 


21735 


a20C103HlDia 


J1 


Connector p h-h«C, Bulkhead W In 


60063 




J2 


'Ccnnectocp SHCj^ Bulkheaid IF Out 
(Part of 'Cable H13| 


60046 


1 


J3 


connector, 25-Pin, D submlniatute 
AF Outp (Part OC cable H16) 


61348 


1 




CCnnecbDr p Ptione Jack 


61502 


JJ-034 1 


J5, afi 


Connector p £^-SMBp Bulkhead 


60057 




J7 


Connector, BMC, Bulkhead Raferenoe In/Oat 
(Part of Cable H7} 


90046 


1 


LI 


Inductor, 100& uHp +53 


43036 


«S60'S39-15 


la 


PO'tentioBe te r ^ IP Gain, 56E otuu 


09S32 




u 


Potentipflieterp af Cain, Hr. otuaa 


08551 


1 


SI 


Switch, Toggle p DPDT, Hlniatucep. Power OW 


52424 


1 




(Part of Cable X20|l 






S3 


Switch r Slide, DPDT, Reference^ Jn/Oat 


52425 


1 


S3 


Switch, 16 Pushbutton, Fre'^uancy Feyboard 


CO9O70‘ 


1 


S4 


Switch, 16 Pushbutton p Hcde Beyboard 


08496-2 




HI 


Cable, RF Coax 


06555-1 




tfS 


Cable, EF Coax 


095SS-2 


1 


W3 


'Cable, RF Coax 


09555-3 


1 


H4 


Cable, RF Coax 


06555-4 




HS 


Not uaed 




1 


HG 


Cable, RP Coax 


06555-5 : 


1 


H7 


Cable, RF Coax# Rtf In/Ont 


06556-1 ' 




WB, HS 


Mot used 




1 



Clian5* i 
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PARTS LIST, RBCEIVBEt C0MP0WEHT9 (Cont) 



Rflferenti ' 
D»algnat^n 


Dfl&criptlDn 


RACAL 

Mumier 


Mancfacturtr/ 
MIL Part No, 


tao 


CablCr RF OoBK 


OSSSS'f 




tfli 


Cabl«p RF Smx 


flSS55-T 




tfl2 


Cahlcp RP Com, H&ili X? 


osssa-3 






Cabla , Central 


o«3?a 




H14 


Cabl«p Control 


osssa 




(QS 


Coble , Oontrol 


0BS63 




«1$ 


CoblOj AF Cijtpat 


dssae 


• J . 


W17 


Hot tH*d 




1 j 


WIQ 


Coble, Power Input 


S7035 


■ - 


V19 


Cable, DC Powei: 


DSS69 




HTD 


Cable, AC Line Rvitehlng 


D8S70 




H21 


Coble, DC Supply, a7 


08S«1 




H22 


Coble, DC SuEipl^, A3 


osseo 




- 


Filter, Hecb, SynDetrlcoL, 0,3 hHs 


07863-1 




- 


Filter, Hech, Syrasetrlcol, 1,0 kHx 


078B3-3 ; 




- 


Filter, Hech, Ryimnetricol, kH* 


■07663-3 




- 


Filter, Heoh, dymnetriooL, C.O kEo 


07663-4 




- 


Filter, Hech, USB, liO Bz tft 3000 HjIC 


87BB3-5 




- 


Filter, MeCh, LSB, 1^0 Ht to 3000 Bz 


07863-6 




n.;d,A4C2 


captcito-r, Hlca, 27Q p, 


22183 




A4C3 


CapBCicor, Kico, 270 pF, +2I 


33116 




A4C4 


Copocltar, Kice, 110 pF, +21 


22136 




^4C5 


CopocitOr, KicO, l&O pF, +2t i 


33173 




A4q6,A4Cl2 


Capacitor, Hlca, 7$0 pp, +21 


33172 




A4C7, A4Ce 


Capacitor, Kica, HO pF, +2l 


22178 




A4C? 


Capacitor, Hlca, 1^0 pp, +21 


32101 




A4CLfl 


Capacitor, Hlca, ai pp, +2i 


22146 




A4CL1 


Capacitor, Kica, 130 pF« +21 


22117 




A4CICI? 


Capacitor, optloTLol depending upon 






A4CIIQ 


PL? f llte r oelectian t not used vhen 








link ina tolled 








DiCfuBBr, Li^ht 


06580 


- 




■ Ica/LSD Board MiemblY 


A06601 






See Table 6-U Tot- further breakdown 
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Figure iiOW PaSi FllCeC Assembly, Al 
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Fig'ure: Component Location PiegraB, Al 
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tiflLE 6-2* PAiTS UST, IP LOB PASS FILTZII MODOU i^SEKBLT, A1 



R4f«nnc« 

Designation 


Doseriptlon 


racal 

Nuinbdr 


Manufatturtr/ 
MIL Part No, 


AlAl 


ELF Low Pass Pllter Circuit Cord AaseublT 
(aoo Table 6-3 far fucCher bnekdown.} 


OS475 


V ri i 

r , 1. ■ • 
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TA£l£ PASJ5 LIST^ If lOkt FA5^ FUI^ CXSCUIT CASH ASSEHBIpT^ 4UI 



Rsferenca 

D«6lgnati6n 


D«8cr1ption 


RACAL 

Number 


Manufactyrar/ ^ 

MIL P*fi No. 


Cl» C5 


Cipaeltut, Hlct, ilO J>r* 300 WTUCj 


12L29 


OAD5FmOODEl | 


cz 


CaiuEltar, 10 pP* 500 WVK, +S3E 


£2161 


QlAO^ClOCaiOCR 


C3 


C4p>*citort M±c»t ^^50 pi, 500 U7BC, *2X 


22101 


Q(R05FL5l«DB . ^ 


C4 


CApAcltDt, HlcA, . 75 pF, 500 WTFBC, +5S | 


22020 


CH&05C7SOCOOR | 


C6 


‘CApacltoC^ Mlct* pF| 300 HTBC, ^2S 


22120 ' 


Qffi.05F^l00OI« 


C7 


CapAclCDr, Hlc«, 120 pr, 5O0 WVK, ^2S 


22112 ‘ 


□1R05F121CODR ! 


: 


C^pAcltar, Hlci, pF, 500 UTCCj +21 


22137 


Caa05Ei30«HiR 


1 c? 


0*pACitDTj Hlca^ 02 pPj 500 VTOC, +2% 


2210^ 


C1R05&82000SR 


u 


Coll, RF VarlAbls 


0&477-1 


1 


L2 


Colli. BF V»rlmble 


0S477*2 




U 


Coll, RF Vftrlftble 


0a677-5 


1 


L4 


Colli BF VATlAble 


08477-4 


1 


Hi 


Cablfl AaoOT^ly 


08460 


1 


^2 


Crabla A«««^bly 


0B47?*4 


1 

1 

1 

i 

■ 1 
■ 1. 

1 

c 

■ 
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Figure 6-7^ First Hi^er AsSembLyj A2 
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Figur# ConpanBEit Location* 



TABLE 6-4* PARTS tlST, FIltST HTJCER CIECHTT CAM ASSEMBLY ^ A2 



RefflrqncB 

OesIgnatiQn 


' fc ’ . . J 

Qtscriptlgn 


racal 

Number 


Manufacturer/ 
MtL Part No* 


; u 


Fleet Mixat, Circuit Card Aaaenbi^ 


09535 


1 


Cl, C3 


CapacitDE, Kica, S2 pF, 590 HVDC, +21 


33IQB 


CHRD5ES20G0OH 


C2, C7 


CApaeltot, Mica, 150 pF, 50 Q Hvnc, +H 


22101 


OmOSFlSlSO'DR 


C4 


Capacitor, Mica, IS pF,. 500 MVDC| +2t 


22129 


CMOSCSlOOCOPR 


C 5< -I 


Capaclttiri Hica, 270 pF, 500 HVPCj+2I 


22102 


CKROSF27100DR ■ . | 


, c« 


CapacitiOE, Kica, 10 pFj 500 (TVOC, +^ pF 


221fil 


i^OtOSClODGODR ■ - 


cs 


Capacitor, Wlca, 30 pF, SOQ wvK, +2* 


221«0 


OIROSEOOOCODR I 




CapacitOE, Kica, 240 pF, +2% 


22170 


1 


Clfl, CIS, 
C14., C21, 
C22j C29j 
C34, C3E, 
C37, C39, 
C42 


Capacitor, carafnlCr 0*02 uF, SO vtdc, +20% 


21733 


C320d0'3HlDlCl 


Cll, CIS, 
C16, C2B, 
C43 

CI2, C4S 


Capacitcr, C* ramie , 0.1 1 . 1 F, 50 HVDC, +20t 
Capacitoi, Hot Used 


317S2 


MS 39 014/01-1 59 3 


Clfi, C15, , 

CSOh C22, 

1 CSS, CSS, 
C40, C4S 


Capacitor, ccriiinic, 0*001 iiF, is «vdc, +20t 
(Cantralab} 


21756 


<rfl5C102M 


C17, C20 


Capacitor , caeaffllc, 1 «f, 500 wvdc, +20t 


21748 


MS350I4/D2-1419 


CIS, CIS 


Capacitor, Mica, LOO pT, 500 HVPC, +21 


22109 


CHD5ED10U03 


C24 


Capacitor, Mica, 91 pF, 500 WVDC, +t% 


Z2I23 


CHRO5F91OC0DP 


C2A 


capacitor, Mica, 43 pF, SOO HVt)C, +31 


3U37 


CHRO5E43OS0DR 


C27 


Capacitor, Mica, S3 hf, SOO rtvoc, +2t 


22107 


CHRDIEGOOGOCA 


C3l 


CapacltcE, Mica, 33 pF, 500 t4VDC, +2t 


22105 


CHR05E330CODP, 


CS0, C4l 


Capacitor, TantalUR, 15 UF, 20 HVDC, +20% 
{Dnion Carbide i 


25QS2‘15G 


T352Sl5fiEl020A8 


C44 


Capacitor, Mica, 27 pF, 500 HUCCr +7* 


22119 


CHRQ5E270Gfli0R | 


CRl, cm 


Oloda, sllieoa 


3S5L4 


1M9I5B 


CR3 


Diode, Fin <MaCaicla> 


35557 


ES0379 


e-Li 


Filter, 40.455 MH= 


PS404 




Jl, J3 


Connector , SKB 


50044 


051-3 51-0000-220 


Jl 


Connector, Control 


08:459-4 




LI 


Coil Asaanibly, RF, Variable 


OS 500-1 




L2 


Coll Aasembly, RF, Variable 


OB 500-2 




L3 


Coil Asaenibl/, RF, Variable 


08500-3 




LA 


Coll Assembly, hf, variable 


00500-4 


KS14045-4 


L5, L7-L10 , 


CboKa, RF, 10 uM, +10t 


43029 


L6 


Choke, RP, 2.2 uS,%10% 


43025 


}Q1Q130-12 


Lll 


Coil Assenibly, RF, Variable 


QB477-6 




LI 2 


Coil Assembly, RF, Variable 


08477-7 




LLS, L14 


Choke, RF, 15 uR, +101 


43030 


KS14 040-6 


LIS 


Choka, RF, 0*27 vh 7 +lDt 


43051 


ME75087-6 


Lie, Ll7 


Choke, RF, 0.5€ uH, + 10% 


43052 


HS18130-5 1 


21 


Transistor, Silicon, Pmp (HotoroLa) 


S1SQ8 


2H4126 r 


<32 , QA 


Tr ane Istor , SiHcrDn, Hi^h Fwer, NPM 


32045 


, [ 



6^1,5 Chang* 2 
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TABLE 6-4. PARTS LIST* FIRST HUER CIRCBIT CARtl ASSEMBLY, A3 (CflntJ 



Referenc« 

Designation 


Otocription 


F?ACAL 

Munber 


^^anuf actors r/ 

MIL Part No*- , 




Triii#i»t(jr * Sllcoa, Hlgtl Po«nr, PHP 


33037 


1 

2n5l60 




(MoceralA) 






qs 


TraDaistor, Field Effect {Natlq^iy 


22S07 


U310 . 1 


RX, RS* RU 


Re4l«»r, Pilft, lPt| +31^ 1/4U 


13161-101 


RLR07CL030R , 


' ±2 


ReBiat0F^ FIIb, S 1 . 6 E, l/W 


1Z161-562 


R1R07CS62GR 




Rrtlftcor, Film, 47 obSdp *2%^ 1/4U 


13161-470 


RLR07C47OGR . ' j 


R4 


ReslBCAF, Flld, Z^2R, +2£, 1/W 


12161-332 


RLR07C222CR 1 


R6 


Real B Cor, CcrapoB i CI dd , ^ 5 abns, +SI, L/2U 


10919 


RCR20013t>J$ 


a.7, 111, 


RatliCor, Plln, 2.20 sIma, +1Z, ijw 


12161-221 


RLR07C2210R , 


R14, R,15 






1 


RS, RIO 


Resistor, Flln, 1^2R, 421, 1/4W 


m6i-m 


RLR07C1220R 


R9 


Seflistor, Trlsoer, 5K, +101 


16090-502 


RJ50FP502 


R13, R13, 


RSilatot, FIIb, 10 ohm, l/4tf 


12161-LOO 


RLR07C1QOCR j 


RL6 








Rie 


RtBlStor, Flln, 100 Obas , +2X-, U4W 


12161-101 


EtLROTClOLGJl 


R19 


RtSlJtor* FlJSi lOR, +31, r/4W 


12161-103 


RLR07CI03GR 1 


T1 


Trassf omer, RF, Vldebaad 


06501 


1 


T2 


Tcsds former , ETot ub ed 






73 


Tr*of former , RP* V«ri«ble 


06503 




01 


jABseiobly, Hixst Box 


oaso4 


1 


u\ 


HiKCE Box AlieiBLbXy 


A0SS04 




- 


CBbler RF Coax 


008479-1 


69011-lOM 


- 


Pad, trajiBlstOCp Q3, Q3, Cd (Garlfick) 


707 50 


7717-H Hirr 1 


- 


Pad, Tratlliator, QS ('H:EnnallEry> 


707 S3 


2SS7R i 


- 


Beat Sink., ^2 


70801 


J25-L104 


- 


Riat Sink, Q3, Q^ (Jermyn) 


70784 




1 - 


Place, Beat Sink, Qi 


809226 


1 

1 

1 

1 

t 

1 

1 

1 



Ch*Ci^t 2 6-16 
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Figure 6-10* Com^ortene Lqcation A3 

6-lS 
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table 4-i, JABTS USTj StCoMD HDEH CrCLCUIT CASH JlSSEHS^lT, A3 



R«faren» 

Daii^naticn 




RACAL 

Mumb«r 


tv!anufaotur«r/ 
M!L Part No* 


A3 


S«c:iHi<l JUsatp Circulc Card 


00191 




C2t C5, 
Ci, C3, ClQp 
CU, Clip 

C14p C20, 
C31p C22, 

C23 


ClpiCi^gri Cerukic» iOOO pF, S40 WDC^ +201 > 
(Ceotraldb) 


21756 


CY1SC102M 


C3 


CaptclEar^ VaTlalile, pF (JobBnBan) 


2B037 


93U 


Ci 


Capaclcor, C*r*mltp 0*Ol uP* iO limJCj +201 
{Uolan Carbide) 


21733 


C320C103H1U1C1 


C7p C30 


CapaclCor, Taatalunip 1 uF» 2S VVIK!^ +20X 
(Union Carbide) 


25060-105 


T362Al05tlO35AS 


C9 


Oapacltbc, Hlca* 33 pF, SO WVK, +2S 


22106 


CMR05E330GODR 


Clip C26, 
C29 


CapacltDr^ laaCalua, IS uFp 2D VVDC, +201 


25062'>15b 


T362fiI56KD20AS 


el5p Cl6p 
C17 


Capacitor p Hlca^ 6S pFj 500 VVIJCj, ^2l 


22107 


CMELCl5E66DCCi0a 


ci.a 


CapaelCDTp Mica, 32 pF^ SOO tfVDCi +2i 


22106 


QjR05E32OCODA 


Ci^ 


Capacicort Mica, 330 pF, SOD WVDC, +21 


22117 


CHR05F331CODCL 


C24 chru 
C27 


Ca panic or, Ceraalc, 0'*i uFp 300 WVDC, +201 


21732 


H39014/01-1593 


C31, C32 


.CapacltoEp HI cap 22 pFj 500 tfVCC* +21 


22171 


0105ES220D03 


C23 


Capacitor p Hlu« IS pF , SOO HVBCp +25 


22L10 


CMa05C15OGOM. 


Cftl 


Dladap Pin (HoCar«la) 


3SS57 


KS6379 


?Li 


Filter^ 40*455 MHa 


06576 




Jl 


Connate bli Itr In 


03499-S 




J2 


■ ConnecCor, IF , SME tSealtctro) 


60044 


051-«5I’0000-220 


U, Up 

L9 


Choke. &F* li uH, +105 


43030 


HS 14046-6 


U 


Choke. FFp 0.56 uH 


43052 


HSiai30-5 


L* 


Choke, EF, IDO uH^ +51 


43033 


MS9053fl-l2 



6-1 ^ 
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TAALE 6-5^ PARTS LlSt, SEC5MD MIXER CISCUTT CMtD ASSEHALT^ A3 (CobcO 



Refer«nct 

OesigrtAtMn 


Dascripiion 


racal 

Number 


1 

Manufacturer/ 

MIL Part Me. 


r L5 Lfl 


CqII, RF, TArlmbU 


08521 






Tnfitlttacj Fiald ££f«cc 


32507 


0310 


qi 


Teiasi*toT, HPK 


31500 


ZX91S 


Ri, RiO. 

nn* a, LB 


R«alaco7^ F11 ji» 22Q ehms^ 17417 


12161-221 


RURQ7C221GR 


E3, 

R27, 635 


£a31bEo7,h Flla* 100 ctiauj +21 1 1/4^ 


11161-101 


R1R07C 10106 


64 . 


Reals carp FUb* 210ft, +3S, l/4« 


12161-224 


R1R070224C6 


R5t EU 


Realscorp Plla, 22Kp +21, lfi« 


121S1-223 


RL£070223Cl 


£7, Ry 


6<fl9CaCi Flla, 4*7K, +^i I/4U 


12161-472 


RLHOTC473gR 


£3, RUp 

Rie 


Res Is cat p Flla, 2.2K, +21, 1^4U 


121B1-Z22 


Rl£C7C221{Sl 




ReSltCat, nia, iOCK, +71, l/W 


! 11161-1C4 

1 


RLR07cl0*tCK 


614 


ReaisCotp. Filtt, 27 otiea, +1K, 17 


12161-270 


£LRU?C270OR I 


Ri5 


JtaiKCat, Film, 360 ahns, +£%, 174« 


1 12161-561 


I 

RLR07C3h6H;r I 


6L3, £37 


Reals Cat;, Flla, 10 atins, +22, 1/4H 


12161^100 


RLR07C1000R 1 


Jti7, R36 


ILeaisEQt, filffl., lOE, +2%, 1/4W 


11161-103 


RL£07C103Q£ 


RL9, R29, 
£33 


H-ialsCot* Film, 1ft, +H, 1/4W 


11161-101 


6U£07C102CR 


£22 


ReslAtar, Film, 39ft, +23 


12161-393 


£LR0i7C393GR ^ 


£24 


Re slat at, mot: used 




.. 1 


R15 


Reaiatot, FiJa, 36' ahms, +2S, 174U 


11161-360 


KLRQTC560GR 

‘ 1 


R26 


Resist at i TtlBBet, 500 ahmi, +203 


16090-501 


RJ50rP50l 1 


i 630 j 63 Ip 
: R32, 640p 
644^ R4i 


Real scar, Piln, 47 Dhios , +22, 174H 


12 U 1-4 70 


£I£U7C4T0CR ■ 

1 


' R34 


Reals Cot, film, 3£ ohes, 1/4U 


12161-590 


RL£07C3900a ■ 


£3S, 639 


Raaiatat, film, U 2ft, ;+23, 1/4W 


, 12161-122 


£1£07C122GR ' 
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table FARTS LlSt|, S£C£)Kt> HlXER CiEKCUlT CARO AEEEHBLT^ A3 (CemtO 



R^ftranct 

Designation 


Qtecriptlfm 


RACAL ; 
Number 


Manufacturer/ 
mil Part No, 




RbsIbEoTi^ Ft In, 3IQ ottoe, 1/4 


12161-531 


RLK07C331CR 


; R43 


RcsitCcr^ FIIb, I*5K, 1/4H 


12161-152 


RLR07C152CR 


Tl 


Trans fortDB r , Rf, VntlsSle 


08503 ' 1 


' ■ 


T2 


Trans foTiBBr Aseaably 


W530 




Ui 


IC, Tranalstot Arraf CEICA) 


567B5 ' 


CA304&P 


ul 


lC,''lJufl{l Op-Aop (RCA) 


3*784 


CA324E 


ca 


' ICf Second Klrar (^loCorola) 


5674* 


HC149EL 


L-A 


1C, Op-Amp (Hotnrola) 


36747 


MC1733L 


\ £ 


Cebltj, 40*455 HEx Input 


08479-2 ! 




*3 


Cable* 455 kHz OutpuC 


08479-3 






Pad, TtaitSlSCOr* CJl, Q2, Q3 (Theraalloy) 


70752 


7717-7N imr 
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Figure &-11. Maifl IF/AF Asseab‘l>% A4 
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Flgjur'e Component Locntion.^ 




TABLE »AI:H TF/AF CIROJIT CAmU ABS'EHBLY, 



Refamnce 

Designation 


Deecrtptien 


RACAL 

Number 


Manufacturer/ 
MIL Part No, 


A4 


MaIh IR/Af Circuit C«rd 


0&465 




Cl chrw Clij 
, C109, Clio 


CapaclCot) used vich. HechadlCll F Hears 
to 07BB3-6. CSce Tabl* 






C£3 thiru 
C19fc C21 
thrij cil, 
CJ3. C3*p 
C36^ C3S^ 
C39, C40k 
C45, C49. 
C50. C54, 
C56^ CS7, 
C6C cl5cu 
C67, C72, 
C75 cheu 
C79, CSl 
C02. C94, 
CIQO, ClCLj 
CiC3, ClOi, 
ctEi^ cm. 

CUO. C121 


Capacitor, CariinltT 0. 1 uiF, SC IJVtJC, +2QJ 


21732 


M3U0 14/01- 1593 ' \ 


C2C. C32. 
CS2. C58, 
C90, C93. 
C102. C113 


Capacicor, Tantaluaii, IS uF, 20 WVPC, i^OK 
(UcUon Carbida) 


2506 2-1 S 6 


T5b2fll36li02aAS 


C3S, C75 ^ 


Capaeltcr, ElsecrclFciCj lOO uT, 23 HVBC, 
-10 -K50I (EUctra) 


24066 


ET 101X025^5 


C57 


Capaclto-r., CaraniCj IMO pF, 50 UVOC* +201 
fCpion Carbide) 


21756 


010 1-050-651 -10 2M 


C41 


Capacitor, CHtaTBlC, 0.QZ2 uf , 50 WVtlC., +201 
(Onion Carbide) 


21762 


0121 


C42j C59, 
CS3. CBS. 

C9S 
Lhru C98j 
C106 


Capacitor, XantalMin, 6.-'8 uF, 35 WVDC, +201 
(Union Carbide) 


25060“6a5 


T362AfiB5«03SAS 


C43, C5i. 
CJ3, C6i. 
C70 


Capa-clcor. Ceramic, 0+01 uF. 50 ^fVEC. +201 


21755 


S121-05(+-6S1-103W 


C44. C47 


Capacitor, Hlca, 1500 pF, 500 WITDC, +1Z 


22174 


CfUlO6F15ZC0D(R 



6-25 



194 



This manual was downloaded from BAMA's 
boatanchor site http://bama.sbc.edu 








Reworked by 
PA0PGA 



TABLE IF^AT CIRCUIT CARD ASSEMBLY, A^ (Ccnic-) 



Ref irgnca 
Deaignatie^n 


DescHptjDO 


RACAL 
Numbsr ' 


Manufacturer/ 
MIL P^rt No* 


C4t 


C«p«c4:taE» H±ca, (?•?, 5CIO (IVDCp. +71 


2210S 


aOtOSESlOCODR 


C4S, C55, 

CM ' 


Capafltar^ nat used 




■ 


CfrE 


CapaclC-nr, WlC*, 330D pF* SCO tfVDC* +21 


1 21145 


CM106F332CODR 


C71 


Capaciccr, Mica, lOO pF, SOD HVDC, +2t 


' 2210S 


CHOSUiOUOOCSL 


C7A 


CapsclCot, Oaraold, 1 uF^, 50 UVDC, +£Q£ 


2174B 


B131-y50-6Si-l05tt 


CB4 


Captcl CPC , CeraDle, 10 pF , +5'T 


: 21347 


e3l-qoq-cpt(O-l00C 


c&6j ce?, 
C114, CU6 


Capacitor, TanE.Alua;|. 1*0 uF, 13 UVDC, +101 
(Union Carbide? 


: 25060-103 


T362A10SH03SAS 




Capacltot, CtrioUe* 15D0 pF, lOD [fVIK, +101 
(Unluu Carbide? 


21733 


C320C15ZK2R3C1 


CSS 


CapnetC'Sr, Ceramic, SID pF, 300 WVDC, +51 
tComeU) 


; 2215b 


CD15FCS21G03 • 

j- 


cn 


Capacitor, Electrolytic., 470 uF, 2.3 UVDC, 
(Eleccra? 


1 24.05S 


rt47lJt02SA01 


cioe 


Capacitor, Electrolytic, Z20 uF, !'& WDC, ! 

-lO +50^ (Elec era) 


24067 


307lFE22lT0l6if 


C1C7, CHS, 
CHS 


Cipac'ttor, Tantalua, $& uF, 15 tfVPC, +201 
(Union Carbide? 


25063-bSb 


T362C6S6H015A5 


C109, Clio 


Capacitar, see Table 






Cl 15, Cl 17 


Capacitor, Ceramic, 390 pF, 500 UVOC, +Z01 
(Erie? 


21765 


U3l-000-iSF039lK 


CrI thru 
CR16, CRIS 
thru CR^i 


Olode, Silicon 


35 SI 4 


mm ' 1 


CRl? 


Oiode, not used 






J thru 

JS 


C&nneetor , RF (Seftltccro ) 


60044 


03 1-E5 1-0000-220 | 


J2 


Connector, SibbOu, 40+y*y (3fl? 


61271 


3432-2003 | 


J7 


Comiector* Ribbon, 26 -Jay (3H? 


61269 


3429-2003 


JS 


Connecter, Ribbon^ 34-way (3H? 


6L270 


3431-2003 1 
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table 6-6. MAIN IT/AF CIHCUIT CARD ASSEKiLTCj a 4 (ConcO 



Rafflrflnce 

Oeaignattan 


Dsacriptian 


RACAL 

Numiber 


Manufacturer/ 
MIL Part No. 


U, 12 


Cell AsBflDhl^, RR 


004^5 




L2 


Coll Atiaaahly,. RF 


00331 




L4* l5 


Choke, lOO.uH, +31 


4M33 


Ha90S3S-12 , / 


Qlp Q2, 06 
chru QIO 

03, 04, Q3. 

qii 


Ttitniscsr* NPK., High So»^ir (Mocorol*) 
TfAELBiqtoF} not used 


32021 




RI thru R7, 
FLSO, 

RI26, 

Rn? 


aeslStor, Film, 4.7R, +2%, 1/4U 


12161-472 


RLR07C472GR 


R6, 

R46, RaO 
R92, R115 


R^aiftor, Film, 47 ohini, +2^, IfiV 


12161-470 


RLR07C470CR 


R9' thru Rl3, 
R13^ R20, 
R5^^. R62, 
R66, R60, 
R70, R72, 
R77, R73^ 
R79, R85, 
Rfi7, R102, 
R144^ R145 


Reati«r, FUn, iKj +25, lAl? 


12161-102: 


RLR07C1Q2CR 


R16 thru 
R22. R24, 
R33, R36. 
a 40, R53, 
R57, RSS» 
I7i, R86, 
RB6, 

R132, 

a 135 


Resistor, Film, lOR, +2Xj 1/4V 


23262-103 


RLR07C103CR 


R25t R6y, 

R14i 1 


Resit the, nia^ 100 ohtns, +21, 1/W 


121o 1-101 


RLR07C101CR 


R26, R30, 
R49, R61, 
R73* RB3. 
R91, R124^ 
R147 


Resistor, TLla, 22K, +25, t74v 


12161-223 


KLRQ7C 223^(1: 



6-J7 
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TABLE FARTS LIST, MAIK IT/AF CIRCUIT CAW? ASSEMBLY, A4 (Cm,t. > 



RefflMdct 

Dflflignatian 


OBScrlption 


RACAL 

Number 


Manufacturer/ J 

MIL Part No* 


R27, R44, 

A 64, £94^ 
RIU, RJ43 


FUn, l.SE, *2%, l/m 


12161-152 


aLR07C15Zffl. 1 

1 


R31, KB4, 
R109, EUl, ! 
RU2,'R114, 
E116, R121 


ReaiitoT, Fila, Sh, 3K, +ZX, l/4tf 


12161-332 


1 

RLa07C332GR 

'1 


m, R3a, 
R41. R51, 
R9C, R93, 
E1C3 


Resiatar, Film, 47?i, L/4U 


12161-473 


RtRO70473i;R 1 


R34, R51, 
RlOl. R12B 


! Resistor, Filcifc 2»2K,, +2?, 1^4« 


12161-222 


RLR07C122i7il 


R35, R75, 

RllO 


Resistor, Fllok 470 ghca, i/4(f 


12161-471 


RLR07C471CR 


ER«, RL11\ 
1122, 1113, 
1125, RU?. 
R14C, RISC, 
RiSl 


Film, LOOK., +21, 1/4W 


12161-104 


RUL07C104CR 


A39 

R42. R34, 
154, 159, 
R63, RU3^ 
RI4S,. RL49 


ReSiStgr^ TrUBmeE, 2K 
RssiaCir, not. iiaei 


16090-202 


1 RjSOFt-10^ 


R4S, R4R 


Resistor, Filffi, 640 chns i +2l| l/4« 


1216I-6S1 


FlLRO^CoaiOR 


S43 


Resisc&r* Film, 3S(JK,, +21, l/4s? 


12161-334 


RLE07C5540R 


R47 


ReaiscO'r, IrlBiDeir, 3%. 


1609U-S03 


EU50Ff503 


E65, 169, 
E97, 1107* 
R129, R131, 
Rl 34 


Resistor, Film, 15K., +21, l/tt) 


12161-155 


SLE07C153CR 


Rb7, 1104 


iResistor, Film, iSK, +21, 1/4W 


' 12161-143 


RLR07C143GR 


R74p rSU 
HOB 


Resistor, Film, 6.SK* +21, 1/4U 


12161-642 


RLR07C 66201 


R76, ?.n 


Resistor, rUffi, 12X., +21, 1/4W 


12161-123 


RLR07C123CR 
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TABLE PA&TS LIST, KAIH IP/AP CIIbaJlT CAJUJ AEEEHfiLTj, A4 (ConcO 



Reftr^ncB I 
Cesi^rvatlcn 


Dtiscrlptfon 


RACAL 

dumber 


Msnufacturar/ 
MIL Part Na^ 




Rtslater, FOm, iTK^ 1^4tf 


lllfiJ-273 


EUJl07C273Ga 


H1C>0, RU3 


Rtalator^ FUb,. 10 etiBB,. +^> 1/4U 


12161-100 


auiorciooai 


Rl(15 - 


ResiflcoT^ Trianct ICK 


1 $090-10 3 


RJ5QFP1CI3 


RiOfi 


Reslltofp Flla, IflOK, +21 p l/4« 


m01-lB4 


RUt07ClS4Ga ■ 


RllS 


Reaiator, Film, JSlt, +21, 1/4W 


12161-393 


RLR07C393OR 


R119 


R^alaCar, Trlmmarj ^ 


16090-302 


RJS0FPSCI2 


Ri^D 


Refllator, Fils, fiBR, 


m«i-M3 


RLR07C6B3CR 


RU7 


R.esi»i:47] Film, +21, 1/4W 


12161-122 


KLK,07C322Cr 


Ri43 


RiSliC&Tt FUBi 140 ohisa, +2®, 1/4W 


121 3« 


KlT5!fil40Cir 


Ri52 


R*fltC«T, FHa» 1 +21, 1/4U 


12161-103 


ltl*07C105CR ■ 


n 


TraasfAnnr Aa««mblF 


OE535 






tC, BOb Dte.Q'dieT CJ^aClanal} 


36373 


Cb4[}142SBCM 


U2, Uii, U13, 
U15. U23 


ICt LaCrh CRCA]!' 


36613 


4042B 


U3, U5, U15 


IC, Levc:! TranalaCQr (ROA^ 


36790 


□!i40L09B£}( 


U6 


XC|p 12 Volt ‘dc Regulatnc (Mac 


36760 


Ld7BLl2Ai;rC 


LTTj Ul4j 

U17 


1jC:p 0pfllf4tl!)A4.1 Amplifier (RCAO 


.36764 


CA324E 


t;a 


ICi IF AnpLifieT 


36S41 


UA757[IM,i^J 


[f9 


1C, Dufli D Flip-flap 


: 363B& 


CD4013BR 


uio 


IC, Transistor Array (RCA) 


‘ 36763 


CA3Q46F 


nil, niz 


1C. Quad Bilateral Swltcli (RCA) 


36792 


Ci)4{]«6B£ 


U16 


IC, FM Detector and Ltmlclng Aaplificr 
OiOtflroLa) 


36631 i 


M.C1357L 


IJ19 


IC, Mnltlplexer/baDLLlclplexar fRCA) 


36SIH 


CD4053BCK 


U20 


1C:, Product Detector (Hdtorcla) 


3674B 


ilC 14961. 


’ U2l 


1C, Eight Bit Buffar, Knltlplyitig 
(Analog bavlcBS) 


36S01 


fiD7524Jtt 
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table PARTS LIST, MAIN IF/AP CIRCUIT CARD ASSQlBLt, Ai (Coflt. 5 



Reftirenci 

Dfialgnatiqn 



Descriptmn 



RACAL 

Nmnbar 



Manufacturer/ 
MIL Part No, 



U 2 i, MZA 
U24 
.U 2 S 
U26 
U27 
U 29 

UJD, CT31 



IC, UluI OpBfatlOAAl Asplfter (RCA^ 

IjC, Quad Voltage Conpetacor 
LC, 4k 4 CroqepelDt :!?wltcli (RCAy 
l£j Audio AapU£l«r:» 2 Va£t CN aclonAl ) 
1C, Volcaffl Rosulaccri -i^lS Volts 
IC, DDE used 

1C, Elfctrouio Atteciuetot OldCotoLa] 



1669 

16 aQ 2 

36777 

267 oa 

36763 



CA1456E. 

ui 3 a» 

CI> 72 iQ 0 El ■ 
IH377K 

K 3 aai 0 /i 0 ' 70 aB£A 

( 4 C 33 ACL 
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Figure ^-13. IS 5 AasembLy, A3 (Optional) 



&-31 
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table 6-7, PARTS LIST^ ISB CIKOJIT CAM ASSEHBLlfj AS 



Ref aroTicB 
Deaignatian 


DescrEption 


RACAU 

Number 


Manufacturer/ 
M(L Part Na, 


A5 


ISB CirculC Cdrd Adsesbly 


0&S90 




Cl, CS* CS* 
C7,^ CB, CID, 
C12 ch¥u 
CIS, C21, 
C2S^ 
C30* C3l, 

CSS cbm 
CS7* CJiSj 
CSii 


CApacitorp Coramicj Owl uF^ 50 ^2CX 

•2 


21732 


H39014701-1S9S 
1 . ■ ^ ■ 

■ ■ 


C2 


Cipacitor, Ceraiaicj 1005 pf, Ifl WBC, ^20? 
{Centralab} 


2175$ 


Ctl5Cl02M 


C4, C50 


Capacitor* EiectTol^tlc., TOO -up* 25 tfVDC, 
-10 +501 CElectra) 


2406$ 


ET10U025A6 


C6 


Capacitor* CaraaiCj 0i022 uF , 50 "iJVDC, ^201 
(Unloa Carbide)! 


21762 


C320C223M1U1CA 


CS, C2^ 
CSS 


Capacltoc* TastaluB* IS uF* 20 VVOC* ^202 
<UaloEi Carbide) 


25062-136 


T362B156tl02aA£ 


CU, CSl. 
C30. CS9, 
C41, 
CO> C5k 


C^il Capacitor* tanCaluiB, 6,G uP* S5 UVDCi 
+201 tUnion Catbld*? 


2506O-6B3 


T362A6B54I035AS 


CL0, C19 


Capaclcor* Wica, ISOO pF , SOQ WIK, ±2X 


22174 


im06F152C:pOB 


C17. C2A, 
cis 


Capacitor, Ceramic* O.Ol yP * SO WV&C, ^201 
(Uniort Carbide) 


2 17 S3 


CS20CIO3HIOLC1 


CIS 


Capacitor, Mica, 02 pf, 500 ■WTOC* +21 


221 OB 


Q13tOSE62CK:ODE!. 


C20, C12, 
C2T, C29 


Capacitor, not uaed 






C40, C47 


Capacitor, ElHctrolyclCj 2i0 uf , 16 WDC* 
-10 +502 (ElBcttaJ 


24067 


3071FE221T016SF 


C44 


Capacitor, Ceramic , 4700 pf, 50 WVDC, ^53 


21776 


CCR06CG472CR 


C46 


Capacitor, CarflMe, 2200 pF* 50 HVtlC. +53 


21779 


CCR06CC22ZGSL , 


C4B, C4? 


Capa cl cor, Tantalum, M uF, 15 yVBC* +20S 
< Onion Carbida) 


25063-686 


TS62C6b6tlOlSAS 


CS2 1 


Capacitor* ElectrolFClC* 470 uF, 25 HVE)C, 
-10 +1001 CElectra) 


24056 


CT471K02SA01 




6-33 


‘ 





202 



This manual was downloaded from BAMA's 
boatanchor site http://bama.sbc.edu 







Reworked by 
PA0PGA 



TABLE 6-7* PARTS LISTT, IS& CJECiriT CAM ASSEjfflLT, AS (Cone*) 



Referflnca 

DasignAiion 


. Description 


RACAL 

Number 


ManuT-acturer/ 
MIL Part Ng, 


CRl thru 
CR.6 


Qicd*, Silicon 


35314 


lK916a 


Jl, J3 


CaoDtCtOf, .RP (Svalaccro} 


M044 


■ 051-351-0000-220 


32 


Cocnictori not uieO 






LI. U 


CoU^ RF. Variable 


0fl45.5 


J 


Ql. 

q7. Q0 


Tranaiptor, NPN, High Power 


32021 


, 2113009 1 


qz, Q4p Q5, 
q9 


TTanHistorp noC used 




1 


EU. B5, B26, 
R33, R3.7, 
RAi. R56, 

: 


Realacor, Fllm^ 22R, +2X, U^Ht 


12161-223 


R]jA07C223O 1 

1 


It2* RIB, 
RJBi 


Resiator, FlJa, 1.5 k. +2t* IJW i 


12101-132 


RLR07C152CR 


RJ 


Rtaiator, Fila, 56K. +;2tj I/4W 


12161-3b3 


1 

RLR07C563GR 


R'l,. aS2 


Resissor. Film, 12K, +2t. 17W , 


12161-123 


RLR07C123GR | 


H.6, Jt63. 
R66. R67, 
R69 


ReslsCoi:. Tilu, S. 3E, ^X, 


12162-332 


RLR07C332GR 

1 


R7. R25. 
' RSI 


Resistor, Filo, 2-ZR, 1/4U 


1216 1-222 


' RLR0‘7C222CR 

1 


RS, R64 


ReslBCor. Film, 470 ohaa . 1/W 


12161-471 


RLR07C4nCR 


- R9, Rli, • 
■Ris. 


Res it tor, Fila, +2t, 1/4H 


12161-473 


RLRS7C473at ^ 1 


Ria. RU. 
R14, R29, 
R34, R35, 
i RA3, RS6, 

> R&3 


Resistor, Fila* iOt, +21, 1/4W 


i 12161-103 


RLr07CL03£r I 

i 


R12. RiO, 
R39, R40, 
R51, R33, 
RS9 


Reals to Tj Film, IK., +22, l^4U 


12161-102 


SLLR07C102CR | 

I 


RlS, R22 


Aesiator, Flla, 47 ohoa, +2t|, 1/4W 


12161-47U 


RLA07C470CR ' 
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XA2LE 6-7* FARTS L1ST» ISB ClttOTIT CARS A^SEMBLl^ A3 (C$nc-> 



HsfvrvncB 
Designs tJan 


DeacriptEon 


RACAL j 
Numbar 


Matiufacturflr/ 
MIL Part No. 


'r17, R24 


Raslrit^tp Film, 6E0 ohtiiCp. +ZI, l/4l? 


12161-031 


m07c661CR 


R19 


Resits C4T| TriiDimer^ 


Lfi090-.Z02; 


1U30FFZ02 ! 


R20 


Reals COT, Filn^ 3 3 DR, +21, l^4tf 


12161-334 


RLR07C334SR 


RZi 


Reels ^sr, FUb, 100 oIiibs, ^2X, If Mi 


12161-101 


ELR07C1CI1CR ' 


RZ3 


ReslstPTi TrlmBfiT^ 5CK 


I60fl0-S03 


HJS0FP503 


R27, R71, 
R73^ R70 

R3L, R33* ■ 

R36, R4Q, ; 
R42, R44» 
K46, R47* 
RJO, R6Z, 

R50 


Reel star 1 Film, 4*7K, +2I^| l/4« 
EtesiSCpr, net usei! 


12161-472 


RLR07C472CR 


R43* R7CI, 
R7l 


RfiBlstor, Film, 15K, +21, 1/4W 


12161^133 


RLR07C153CR 


R4^ 


ReslStPCt Film, ISR, +21, 1/4W 


12161-133 


RLR0701630R 


R33 


Resistor, Film, 33K,, +ZJ, 1/Mt 


I2l6l-'333 


R1R07C3330R 


R57 


leslsiot, Film, 6.SK, +21, l/4« 


12161-632 


RLR0706a20R 


R60 


■RefllaiOtj Film, 33 atirnsj +21 j l/4« 


U161-330 


RLR07C3300R 


R61 


Realstor, Film, 290 olma, +21, l/4tf 


.12161-391 


RLR07<i3910t 


RiS 


Resistor, Film, 1-2K, +21, 1/4H 


12161-122 


RUtCl7C122C8. 1 


R74 


Reeiscor, Fils, 39E., +2S, 1/4U 


12161-393 


KLR07C3930R 


RT3 


Resistor, Flla, 63it, +ZI, 1/Mt 


12161-663 


RUtD7C&£3CR 


R76^ R7T 


Re Bis Cor, Filflj IOCK, +21, 1/4W 


12161-104 


RUL07C1D4GR 


R79 


Resistor, Filn,^ F. ZKj +21* 1/W 


12161-322 


RLH07C3Z2GR 


RB2, ££4 


Resistor, Filn, 140 otims* 1/W 


12133 


KJT35DUOOF 


RB3 


Res is toe, FilB» 22 ohaS, +21, 1/iH 


IZlfe 1-220 


RLRO7C22-0GR 


RB3 


ResiBCOr, Fillfli lO ohaa, +21, l/4lf 


12161-lOt} 


RLR07C1QDCR 


R3B 


Resifftoe, Ftln, 1 +21. 1/4W 


12161-103 


RIRO7C103GR ! 
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TABLE «-7. ?AHT& i,IST, ISB CraCUU CAR^ ASSEJOLT, A5 tCotit. J 



RafflrBtics 
Dflaignation , 


Otaerlption 


racal 

Number 


Manulacturer/ 
mil Part No» t 


n» TZ 


Tnofifomr Ass^sablj'^ Audl» 


0«535 


1 


UL 


XC^ ^12 Tolt RigulaCor 


367A0 


Ui7b.Ll£AHC 


Ml 


ICj, Translator Array (RCA) 


3*7SS 


CA3046F 1 


U3, ill«- 


OpariEidoal Anpllfler (RCA) 


367fi4 


GA314E 




IC, Chial C Fll{>rflcp 


365Sa 


CD4C13BR 1 


ug 


IC» Bilateral £ulC^h (RCA) ' 


3679Z 


CD4C66aE j 


(!6 


IC^ Opt rttl’OTial Aiopllfier 


16541 


s 

UA757»iCB 


U7, tIB 


IC, Quad uecb (RCA) 


36613 


404ZB I 


Ull 


IC, Produce Cigttcccr (Hotorola) 


36743 


XC1436L 

1 


till 


1C, Dual Audio Aapllfltr^ 1 U«et (National) 


56777 


La3T7K 1 


\n-i 


IC, +15 Volt Regulator (Ttlrchlld) 


36703 


TR15UC I 


Ml 


Cable* Ribbon 


05466 


1 


MIC 


Cflbla Aaaembl? 


06J55-6 


1 


vu 


Cable Aaae^BfelT» Coarlil 


00555-7 


1 

1 

1 

1 

i 
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Figure 6-15. Ulcrocadiputet Assenblj^, A& 
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TABLE 6-8, PARTS LIST, JiKSOCCHPUTER ASSEiiBLT, A6 



R4fBr«nc» 


D«6criptii3n 


E^ACAL 


Marufacturep/ 


D^aignatiion 




Numbftf 


MIL Part No, 


A6 


Mlcr«coinpuCEr Aasaidiiy 


06397 


, 


A6A1 


ScttIjI Asyachraaaus liitErfjtcs AaaeDi'bly 
(see' tabl* 6-9 f^r furchtT brttkiioUb) 


0S3SI 




,A6A2 


MlcrDpTOCBBBOf AasKobly 

(sBB TaIiI* 6-lD for fiixthier bre*k,down> 


06392 


1 




nOM Str, K79MH 

w 


0&A49 
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Figure Asynchr[inQU5 Interface Assemblyj AtAl 
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Figure 6“l7. Cpopanent Location Diagram j a6aL 
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TAfiLE ^3. PARTS LlST» SERIAL ASITKCHfllnirgUS INTEEtfACE ASSfflBLY, A^Al 



Refsranqe 

O^signAtign 


J ■ 

04&criptlon 


racal 

Numbtr 


Manufacturar/ 
MIL Part Md, 


AbAl 


StrlAl AjtynctirMLhi* IaC«r£ace AsAetnblf 


0S391 




Cl 


C*pAcl»r, Cetaulc, Q, i liF, 50 +20X 


ZL732 


M390 14/01-1 593 


C2 


CdpacicoTi 0.21 uPp^ 50^ KVMp^Ot 


217M . 


M1901 4/02-1356 


C3 


CApdcltOfi TAacaluOp 11 uP, ts W1>C, +101 
{Uni«a C^rbLd*) 


! 230b3-22S 


i T362B126K015AS 


C7* CS. 
C9^ Cli 

I chru cia 


Capaclror, Cetaiaic, 0*01 uF, 50 *lQt 

(Onion Carlaldn)' 


21733 


C320Ci03HiULCI 


dfi 


Capacitor^ Tantaluap iiP p 35 tfVDC^ +10? 

. (Unlcm Carbide) 


Z5060-M5 


T362A635HD35AS 


CIO, C19 


CapaciCorp Mica, 300 pfp 5CW WBC, 


22035 


QHLOSrSDiCODS. 


PI 


Connector p SO-Pln, 2 Section 






1 Ul, UlO 


RedlsCotp H«CUoi:k, 2ZR, S-flUp SIP 

(OaleJ 


19311-223 


SlP^-223 


tl2 


ICp Quel OdiferenCial Line Receiver 
(TexfLA Iftstrooent) 


36799 


AM26LS32QI 


U3 


ICp Quad RS-423 Line Driver (Advanced Micro) 


36797 


AH26LS30PC 


U4 


IC, Saud-Rate Cane ra Cor (^iational) 


36719 


«15016c-5 


U5 


IC, Vole Res<ilaCor (i4a Clonal) 


36704 


LM7905O! 


U6, ins 


1C, Quad 1-inpui sahd g«c* (Motorola) 


36571 


,HCU0U 


U7 


IC, ttex lavertar 


3667b 


74LS04J ! 


U9 


IC, Duel ADI Cates (RCA) 


36761 


CD4U6SBP 


V? 


IC, t)ART (Slllconlx) 


36667 


JH6402 


ULi ihEu 
UlA 


IC, Hex Trl~acate Suffer (National) 


16694 


HC14503&CL 


LU6 


LCp Quid D F/F 


366 7S 


74LS175J ‘ 


Ui7 


ICp Dual i-lnpyt UOR Cite 


165B7 


:^C140CIZBiCL ' 


J19 

1 


Resistor NeruorR, 22 k, 10-Pin SIP (Bovina) 


19323-223 


431011-101-223 


j U19 


iCp Dual ^-Channel Data Seiner CHacional) 


36650 


CD4519ECtf 


i-Stl 
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Table 6-9, fAllTS LIST, SERIAL ASYHCUROHOUS L4tESFAC£ A2$EKSL¥, R&Al (Cant . ) 



Aeferenc-e 

Designation 


OtsoTiptlnn 


RACAL 

Number 


h^anutacturer/ 
M:lL Part Na, 


: VI 


CAble AssB'B'bly 






WlJl 


COBneetDr^ Z-b-Fln^ Pace of Vl 


&1C91 




- 


CoQnecCCr, 26-Pla* F^daIb, Mates wlcft J1 


61Q92 


Hli3723-OR-16iai. ,. 


tl 


Qcyatal, 4,9152 'H£Ie 


00490 


■ 


- 


Plats, Cedoscter 'MmLaciq^ 


1 DB471 




■ 


E>u3t Ca^r 


640L2 


HS9fl37t>-16Y 




• 


■ 


- 1 








■ 








Reworked by 
r PA0PGA 



This manual was downloaded from BAMA's 
boatanchor site http://bama.sbc.edu 



211 




fi^Lire 6-1®. HI c coprocessor AssEmbly,. a6a2 
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Figure^ 6-L9* Ceaponent Location A6A2 
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TASL£ 6-10» PART5 LIST, »ICROffi[?CE£SC(a A£SEM£LT, A4A^ 



Rtference 

Dtsignati^n 


Descriptliin- 


RACAL 

Namier 


Manufacturtr/ 
MIL Part No, 


A6A2 


Hlcr &p70C«S*i:i r 


03342 




BTi 


2,4V dft (GE) 


423 IT 


0^230 


Cl, C3 


CApAcltDT, CecoaiCt 13 pF, Npnpt>Iirl£«d, +3!^ 
(c«4ir*l*b> 


21351' 


PTZ-lS 


C3 etam ca, 
CIO^ CIS 


CApaclCDT, CKramic^ 1 uF, 30 WDC, ^201 


: 21732. 


H340W 01- 159 3 


eg 


Hg^t ut«d 






CH 


Capicicar, Tawtalinia, 6*B uF» 33 HVDC* +202 
fOnlan Carbide^ 


250&0-0a5i 


t362A6a3H035eS 


C15 


Capacltorp C«Taislc, Q.041L uF, 30 WVQC, +20CE 
(C«pcralab) 


2173b ; 


CY1301D2M 


CIS 


Capa clear 1 TanraluB, 4. 7 uF„ ID VVOC* +2X 
CUnlcd Carbide} 


25059 


T210a47SmCH,0M5 


C17 


Capaclcar^ TantalMa, IS uFt 20 HVDCj +202 
{UclLoq Carbide} 


23062^156; 


T3623I56IC020AS 


CRl 


Diode, Metier, Si6V dc 


33543 1 


1N7S2A 


CR2, CtLik, 
CRi, CR$ 


Dlade, SlllcCb 


335 U 


IK416B. 


CR2 


Diode, GenanluD 


3553U 


1U270 


Jl 


' CocioecE&E* 34-Pln 


bl200 


3431-2002 


J1 


CoEinector, 30-Pln i(Bai:g] 


61225 


65000-036 


gi, q4 


Translatorj FNP, Lc« Power <Hotorola3 


32037 


2W3906 


qi, q3, Q5 


Tranals-bcr^ KPt(, Lov PoKer {Hocorole} 


32036 


2113904 


qt, q? 


TracslaEar,. Field Rffect (Texaa 1 cat rument } 


325 IS 


T1ST4 


EUp R7 


Reslsrar, Flla, IR, +21, 1/4U 


12161-102 


EUJtO7Cl02CR 


R2 


Resiator, Fllo, 39R, +21, I/4W 


L2161-343 


3tLStO?C343CR 


E3, RS 


Resiatar, Film, UK, +22, l|4« 


12161-103 


RIfi07cl(l3Ga 


R4, B.12 


Realscor* fll®* +21, 1/4W 


i 12161-473 


KLR07C4730R 


R5 


a«iacoe, 120R. +32, 1/4K 


1216L-U4 


RLED7CU40R 


ft-4S 
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table PARTS LESt, HI CRO PROCESSOR ASSEMBLY, AfiJQ tCont,) 



Rflf« rones 
Dssignation 


Dsssription 


RACAL 

Numbsr 


Manufacturor/ i 

mil Part No. 1 


R6 


Re^locar, F£Ia, ±^l, l/Ml 


12161-423 


RU107C3230R 


R9 


ReBlaCor, 270 ohoCi. +21, L/W 


1216W7i| 


RLR07C271I7R | 


-RIO, RU 


Roalicor, Flla, +2t, Um 


12161-311 


■ RLK07C3330R "j 


Rii 


RflAllCoi:, Film, 47 +21, l/4tf 1 


12161-470 


RLR07C:470CR ■' ' 1 


RlS 


Raatator, Film, 10 +2Ii 1/4W 


12161-IUO 


RLRO7C100CR ' 

1 


Ri4 


RealBCor, Ftln, lOCK. *2X, Um 


12161-104 


RUiO7Cl04CR 1 


III 


IC, Central ProcOASar UciJ.t (MeaceR) 


36710 


M1C3S30 1 


\1Z 


IC, Systia Heaiary Intarfa^e {Hostek.^ 


36712 


MK3633 


Vi 


iCp Dual l-ftf-4 Oecsekr 


36671 


74LS139 1 


U4 


IC, Occal 3-Stata Transcnlvet 


36741 


T4LS245 


Vb. 06. 
‘ uu 


ROH Set, Fiiwara 


0S449 




07, 06 


IC, MndoTB Acceos Memary (latelj 


36713 


PSIOIL j 




EC, +i2V Regulator, 1^92 Ci^atiaiul )■ 


36760 


LH74Li2AVC 

] 


Uio 


tC, trlplt 3’'l5ptic KAKL 


36633 


74LEiaa J 


un 


IC, Quad 1-Enput SOft 0*te 


36660 


74LS02J 1 


Ull 


IC, Eex Invarter 


36676 


74LS04J 


\iU 


1C, Ottal D Tri-Scate F/F 


36703 


6H?4LS374I^ 1 


Jtus, K06. 

Kin4 


1C* -So-eket, 24-Pln, BIP 


70620 


A2 3-20232 

- i 


Y1 


Cryatal, 2 


0B467 


■ r 

1 

1 

1 
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Figure 6-20. First LO Syntliesiier Assembly ^ A7 
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TABLE 6^11* FAKre LIST, Pissx Lo sunHEsiaEfl; eiscdtr card assdoly ai 



Reference 

Deei^tvation 


Description 


RACAL 

Number 


Manufacturer/ 
Mil Part Nd* 


AT 

Cl-C<j C6 


FI ret LO dyntheaixec Clccu£t Clfd AsseBbly 
CapucltOE, Tantalun, E.S uP, 35 wvoCr +20t 


00134 

35444-G35 


T3G2A4a5H035AS 


0.2, 
cii, C3S^ 

as, 

C49, C5Qr 


(TTnioiJ Carbide) ~ 


■ 


, . 


CST, C60, 




_ 




CSl^ C7i, 


. 






CBJ, CB4, 
C94 

C5, C7, 


Capaciccr, Ceram Icj o.Di iiF, ICO tivnc, +30e 


21733 


■ : 

B121-050-451-143K 


C9, cn, 

C13-C34, 
C39n C44, 
aT, C40, 
■C5S, C&B 
CIQ, CICI'3 
C35, C3T, 


CTIrtlan Carbide) ~ 

IfaC Osed 

Capacitor, Cerulc, o.i u7, 100 h?dc, 420t 


31732 


8121-0 S4-fi 51-1 04W 


Ci2, CSl, 
C49, ces 
C63-C77, 
C«, C9« 
C40, C43p, 


Capacitor^ Caromic, 0,001 oF, LOO HVDC, +±0t 


21755 


SlOl-0 50-4 51-1 02M 


'52, C5At 


(Cenbralab) ~ 




■■ ! 


C9$ 

C4l, CS4 


CapacltDr, Tajitalum., 33 uF, 25 WDQ, +101 


250G1-334 


T3S3C33SHO25A0 


C53 


(Union Carbide) 

Capacitor, Tantalim, 150 uT, 5 HVDC, +101 


2S0S5-1S7 


T342C157K444AS 


C50 


[Union Carbide) 

Capacitor, Mtcftr 10 PT, 500 6»VDC, +54 


32001 


CTOUJSUlOOGODH 


CT0 


Capacitor, Hioa, 190 pF, 100 WVUC, +S4 


33033 


(DtROSFlQlCanO: 


CfiQ 


Capacitor, HicB, 37 pf, 100 wmC, +51 


22119 


CXE)0SE37OGUDA 


CBl 


Capacitor, Polyttter, 4.001 uF, 400 ttVIlC, 


2S099 


KT1440-214/O1 


CB2 


+10t [3teCtner TrudhJ 

Capacitor, Pclycarbonate, 0*047 uF, 100 MVDC, 


35394 


MKC-10IS2-347/O1 


CD6, CST 


+lDt (Electra) 

Capacitor, TantOiaa, 1 up, 35 riVoC, +30t 


33044-143 


T342AI05H435AS 


c«s 


Capacitor, Tantalum, 13 uT, 30 WVDC, +30t 


35035 


CS13HE154H 


C09 


Capacitor, Ceruic, 4.047 uF, loO WIC,+20I 


271 59 


8121-0 54-4 J1-473M 


C9C 


Capacitor, Ceraaic, 3200 pF, 104 WVDC, +341 


21744 


aill-100-6Sl-22M 


C91 


Capaolbor, Mica, 4704 pF, 140 HVE3C, +54 


22Q4G 


CHR0SF4T2ti0DF 


C93 


Capacitor, Hioa, 2300 pF, 100 WVDC, +45 


22457 


CHRD4F222S0DF 


C97 


Capacitor, Fclycarbonate, 1,0 uF, 100 WVDC, 


2407 5 


C20OICII/A1H 


C0S 


+104 (Electra) 

Capacitor, Polycarbonate, 3.3 LtF, S3 HVUC, 


24SS7 


MEC-1842-533/06 


C39 


+10* (Stettner Trush) 

Capacitor, Polycarbonate, 0,040 UF, 


240 9 B 


HBC-1842-3G8/41 


'100 


100 HVPC, +10* (Eleotra) 

Capacitor, ceramic, 4*7 pF (Unicn Carbide) 


21703 


01Ol-144“CDffO47gD 
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TWLE e-11. PARTS L13T^ FIHST Ui SlKTOESISBR CIECDIT CAM ASSHtBLS' A? (COrttJ 



Ref«reft« 

Dfrsi^natiOA 


DBBcriptidn 


RACAL 

Number 


fdtanufacturBr/ , 1 

Mil Part No. 


ClOl 


capacitor, Hlcbp 82 pr, 509 WPDC, +2t 


22100 




ClOl, ClOi 


Capacitor, Itica, 47 pff, 509 WTOC, +1% 


21014 


CHRQ5E470<?0DR 


cfil, Ota 
C19, C2D 


Dicde, SilliCDn 


3 5514 


1H916 


CHJ, CR4 
CR17, CH21 


Diodep Varactor (KSH] 
Diodtj Hot ?t«d 


2901C 


EVS201 1 


CRIB 


Olod«, Xener, 9»1 V 


33544 


1N757A 


J1 


ConMCCOr, PCB, Right Angle, 20-Way 


ei2TG 


3492-1D02 


J2, 

Ji 


Connactor, PC3, CouiaL, 5M2, Hale 
CSeOlectrOj 


00044 


051-651-0000-91 


Ll-lrl 


Choke, RFj uH, +191 


4302B 


LT10K129 


L5 


Coll hasonbly, Air-HOund w Coil, Variable 


009255 




L6 


Choke, Fljced, M, 15 u£, +19l 


43040 


ET1QI5133 


Q1 


Transistor, Field Effeoc 


3250B 


27(4416 


- 


Pad, Transistor, gl, QS, -Q12, Qll 


70752 


T7l7-7wrar 


Q3 


TranaloCor, NFt]', RP Sigh Power 


32044 


MHFSJ.7 




Pad, Transistor, Q2, Q3 


707fi4 


1460226 


Q4 


Translatcr, tlRf, Blgh Power (HotoroLl} 


30239 


2H4921 


- 


Podp TronaistOE, <34 


70770 


RC-T05140-8A 




Transistor, HFH, Silioon 


32255 


2IT2369 


56ji 07, 

oa, ou 


TranatatoE, pwp, Silicon (Ffotcrola) 


31 508 


2H411S 


09, QIO 


TEanaiatOEp RPH, Lew Power {Motorola] 


32035 


2H4124 


QL2 


Tranaiatocp NPtI, Low Power, Silicon 


31S00 


2H91B 


Rl, RS?, 
RSR 


Raaistocp Film, 4TR, ^1%, ^ 


15181-471 


RL407C473<;R 


R2, R12, 
R2S, R72x 
R92, R94 


Realator, Film, 10 etoiLB, r 


121G1-1D0 


RLROTCIOOGR 


Rl, RSP, 
M2, R71, 
R8L, A82, 
RB3 


Resistor, Film, lOKp +2t, VN 


12181^103 


RLR07C103SR 


R91 


Resistor, Film, 150 otussp +Z%, h« 


121S1-151 


KLRQ7C151GR 


R5 


ReslsCar, Vaiioble, 200 ohma 


16090-201 


RTRSOFP201 


RS, R29, 

ftas 


Resistor, Film, 190 ohssp +2t, hv 


12W1-101 


RLRQTCIOISR 


RT, R8, 
aj.4, R2.3 


Re si a tor. Film, GO ohms, +2|, ItN 


I2161-6B0 


RLROTCGBOilR 


R9, E22, 


Reslator, Film, 22 ohms, +21, 


13161-220 


SLR07C220Gft 


RB9 








RIP, R2IS ; 


Resistor p Film, 1*^, +2t,‘hw 


121S1-1S2 


RIiR07C152i;H 


RIL, R93 


Resiator, Film, GOO ohma, +24, ^ 


12161-GBl 


RLR07CS81CH 


all 


Reaiatoc, Film, 390 ohma, +24, ^ 


12161-391 


RLR07C391<n^ 


RIS, FUQ^ 
T22t R37, 
R47 


Resistor r FibSp 020 ohms, ^24, >TW 


11151-821 


ftLRQ7s$21CR 


RIE 


aesiater, variablar SOO ohms 


IG 090- 501 


ATRSQFF501 ' 

! 
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TABLE 6-n. PAKPS LIST^ FIEST LD SlfflTHESlIEB CIHCUIT CARD ASSBISL!' AT fCOnt) 



^^eterenci ■ 

I DesijEiatian 


Dft3£riptiun 


RACAL 

Numbsr 


Manufaoturaf/ 
MIL Part No, 


R17, RS£x 


MaUtOt, F£in, 1.2K, +21, k» 


12l«l-223 


KtftD7C22£(IR 


RS« 








Ria 


RsslEtDE, Flln, 47 Qhma, +21^ ^ 


L2iei-4T0 


RLH07C470Cft 




Rtsiltor, Con^ftltlan, 1 ohn, +S4 


L21S3 


3K2-2/4-1R0J 




CStettner Ttusht 






R2Q 


R^elatsr, Plla, 39 ohas, +2i, kvt 


12151-390 


RUt07C390GIt 


E21, IL27 


Rvlittor, FIIb, 330 otiBS, +2|, %fr 


12161-331 


BUU37C331GR 


R24 t ti^ir 


|t«j£3t0ir. Film, 470 ohsl, *2%r ^ 


12161-471 


Bl,RD7C47lGH. , ’ , 


RTS, RTS, 






' 








■ ■ 


R4Ej MS, 








R«, R5S, 








R5B, R8« 








R2S, RSI, 


Resiatof, Flint iKr ±2tt V# 


1216-102 


RIS97C102SR 


nST, 








ATS, A9A, 








H55r ^7 








R31, m.2. 


RcBistor, Pila, 220 ottna, +2|, 


12161-221 


RLREI7C221CR 


RTS 








RJ9 


ReHlstiort not used 






R4S 


ReslstiOEri Filnij 5ER, +21, ^ 


12161-563 


HiRflTcTGTGR 


RSI 


ReslstOCt FilAi 4.7Kt *2tf ^ 


12161-472 


ftLR07C472GR 


R53, R54, 


Reaistoc, Film, J.JR, +25, 


12161-332 


BJJ107C33ZGR 


Rfi9, 








RB4 


' 






AST 


Resistor r Film, 3<9R, +21, 


12161-392 


PIJ107C392GR 


A«4 


PsElsCOr, Pllm, 39Er+2t, ^ 


12161-393 


RlR07C393<7!1 


R*5. R74, 


Resistor, Fim, 15T., +ztt 


12161-153 


R£Jt07Cli3CR 


R75, RTS 








R6S 


Resistor, Film, +21, ka 


12161-622 


R12tCr7C3236ll 


RS7, ni9 


Resistor, Flla, 12k, +21, ' 


12161-123 


RLRQ7C123GR 


R71 


Resistor, FiJjB, 42 tihns, +2%t 


12161-620 


RLR07CS20GR 


R77 


RealstiDr, FIIjb, IOOR, , VW 


12161-104 


KEiH07C194GR 


R7R 


ReSldtAr, Filn, 2.7R, +21, ^ 


12161-272 


RUt.07C272CR 


RSO 


Resistor, Film, ISOK, +H, hfl 


12161-154 


HLKfl7Cl54GH 


RRR 


aasistor. Film, 120A, +21, kvt 


12161-124 


RLRa7C124&R 


TL 


rrsnsfonner , HidelMnd 


06SD2-1 




UL 


EC, (Tiiad 2-Uiput ROR Gate {Motorola) 


36569 


H35 5IO/Oi£3 OBCB 


U3 


EC, BeK Testate Buffer (Motorola) 


36694 


ffi:i4SU3BCL 


U3, tiS, 


EC, fi-ait D Flip-Flop 


3S715 


H30 510/3 Q106BES 


US 








D4 


EC, goad 2-input HUR Gate 


36660 


H3a510/303019CB 


U7 


EC, Quad Cxcluai've ttOR Gate (Motorola) 


36653 


4070BCL 


UA-DL4 


rc, 0-Blt Register, arid Store [RCA) 


36767 


CD4094BE 


UlS 


EC, 4-Blt BCn Adder (Si^netios) 


36760 


B62SS3H 


UlS 


EC, ResisCOr Array, G-Pin, lOK (Bovips} 


19324-103 


43a6R-101-103 


017 


[C, Ftill Adider [Motorola] 


36570 


M36510/05401eCB 


010 


EC, He* D Flip-fltSp (RCA] 


36766 


40/74B 


^ri9 


[Q, Dual n Flip-flop 


36636 


M30 510/3 0K125CB 




fr-Sl 
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Tiate s-ll» fjuw3 LIST, first m SKrenasizn ClHftrrr C«m xsaafflc.? Kf (Cent) 



Refflfflfifi* 

Designation 


^ Description 


RACAU 

Number 


Manufacturer/ 
MIL Part No. 


U30, 1721 


IC, le au atatlo erilft Re?ut*r ((bbo-rOla) 


3«75» 


M30SLe/OSTlOaCB 


tl22 


ICj 4x4 Multiport lte 7 iB.t.er (HJCA) 


3677 Q 


CD4Q10fiBE 


723 


DC, Dl^tteX to ATilog' ConvfrctiBt fPHlj 


36731 


EUUC2CO0 


724 


IjC, volts?* Resistor (FsiEchild) 


3(72B 


M2SS10/]L020tBEA 1 


725, 73e 


IC, Eu>t aB«d 




1 


CT2E, m 


IC, Dual D PltfK'flafi (faitoMldj 


36774 


1023LDC • ’ . 


027 


TC, mnplo:* by lO/U Pr««ular {PairohiM) 


3674 S 


11C90 ■ 


029 


IC, Binary Op-Dowa Countae 


36772 


H30 310/31 S06BEA ■ 


030, 731 


1C, [>ccOdij 0[M)Qwn Oountar 


36773 


.K3Q 510/3 lS06BEh 


032 


K, Dual 2-lFvput M7R Gtte (Ftlrchildl 


3677S 


lonipc • 


032, 037 


1C, Dual Oparational Mnplltiar (Uatianal] 


36776 


LKL45671 | 


□34 


IC, Quad ToltHj?« Ocn^rator 


36693 


K3Q410/U201BCB ■ 


□If 


ICp Optcatlon AJEQ>Itfi«r (Ajialo? [)«Tice] 


36763 




□3S 


IC, Analo? Sufitcli (Analo? Devleet 


36615 


DC201 • 1 


73? 


ICp +U volt nagiiUboc <Faf,£-cfiiM} 


367Q7 


M3 0 310/1 OTgEYB | 


U4D 


ICp OpocatlDnaL hspliCler IlnterailS 


36617 


CU140E 

1 

1 

i 

1 

i 

1 

1 

1 

1 

1 

1 
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Figure 6-2Z* Secorid LO/&FO SynthBElsee, AS 
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TABLE 6-12* PARTS SBOOHI] lO/BVO SYBTSESIIER dBOJIT aiHD AfSSfBLyp. 



Reference 

Designation 


Doseription 


RACAL 
Numb Dr 


Manufacturer/ 
MIL Part No* 


Kt 


SwoivS LO/BFO Eynth*flix»r AaHnbly 


09632 




Clt C23 
CO, C54, 

CT7S, 


CapaclbQE, Tantolailp 6*9 oT, 3S HVDC, 
[Unlcn CaibideJ 


2 SOS 0-9 as 


9362Jie65»g35A3 


C2t C3it 


CafuclCaE, Hicraj 100 pF, SOO ITVOC, ^5% 


22033 


OlR0SFl0l4S0(DlR 


C35, C^7p 




- 




C4£, C56, 






-■ ' 


CS7 








C3p C4, 
C9, Clip 
C12, C13, 
ClS-C19p 
C21, C12, 
C24^ C27p 
C3Q, 

C43^ C44j 
C4S, C47, 
C4S, CSS, 
CS6-C71, 
C73p C74 


CapAciteCj Ceramic p 0.1 uF, 50 ifVDCf ^204 


21732 


M3 9 014/01-1593 . ; 


C5, ca, 
C32p C42p 
C52, C53, 
H-C61p 

iC72, ClSp 
CS!), C14 


Capacltiar, Cerasic, 0.01 50 (fVDCp +204 

(Dnicin Carbida) 


21733 


C320ClD3HlCIia- 


C6, C7 
C02, CS4, 

ces 


CapaciCOEp CamiCp 0*047 uFp. 50 WTC, +204 
(Qhion Carbide} 

Capacitor p not oaed 


21759 


C32aq473MSniCA 


C2CI 


CapacitOiTp H.ica, 12 pF, 50 Q WDC, +104 


22002 


C3QtQSC12QGQDR 


C25 


capiLcitorr TantalLn, 7.3 uf, IS hvdC, +201 


25066 


CSlJ5C33Sfrf 


C26, C51 


Capacitor, ^lycarbonatt p 0*1 'uF'j 100 HVDCj 
+104 fElectra} 


26671 


dtOMCB/JaOtlS 


C39, C64 


CapacitOUp Mica, 150 pPp 50Q WDCf +2% 


22101 


cmiospisiooDR 


C39, C31p 
CB3, C9S 


Capacitor p Mica, 39 pFp SOO ifVBCr +24 


32100 


fXROSFSOKSODR 


C39p C41 


Capacitor p Mica, SB pPp 500 w^cc, +24 


22107 


CMR03F690SODR 


C3S, C40, 
C07, C1^3 


CapaciCcEp Ceramic, 0.001 uF, 50 HPllC, 
+204 (Centralabj 


21756 


CY15C102M 


C 3 e, eta 


Capacltorp Mica, 5 pF, 500 MV73C, ^ pF 


2217 S 


OIROSC5RODDDR 


C5Q 


Capacitor p POIycartOCatia , Oi47 UFp lOO WVDCp 
+204, (Blcctral 


26S74 


C10OWCH/A47OIC 


CSS 


Capacitor j Mica, 5S pF, SOD 4TVDCp +54 


220IT 


CMR05GSSOJ03 


C63r C65 


Capacitor r Mica, 920 pF, 500 WT7DC, +54 


22047 


CHIt06P&2130DR 


C7S 


Capacitor, Ceramic, 1^0 uF, 50 WVSC, +21 


2174S 


M3g014/a'2^1419 


C76 


Capaoitor, Mica, 02 pF, 500 WVDCr +24 


21100 


CH|t0$ea20(3QDR 


C77 


Capacitor, Mica, 330 pF, 500 MVDC, +24 


22117 


CHRQSF331CDDR 


TRl 


Diode 


3 5525 


1M4001 
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TABtiB e-12i PARTS LIST, SBCDKD LO/BPO SlfUTHESlZEE CIKOIT CAM? ASSfifflLY, Afl (Cent) 



ReftriF^e 

Pssigriation 


■ DisfiriptSan 


RACAL 

Number 


MaRUfActvrer/ ■ 

MIL Part No, • 


ou, au, 

CftS 


Diodttr Silicon 


H$SU 


1H9LGB I 


au 


Diode, Vac leap (KStorola] 


39013 


KV1634 


CRG, CRT 


Diode, Varicap (Ffabccfila} 


2900G 


MV1650 


JW+ 
JO, J9 


Caimeetacr RKB, P^*h'-cn <S4alact£0] 


«0044 


QSl-aSl-0004-22D 1 


J5 


Oennector, IS-Plfl, Rlght-Angil* Control/ 


G1328 


3429-L443 


Jfi, J7 


PO»«t (3MI 
OOrtAKtOCr n»t tlMd 




1 


LI 


Inductot, RP, lOQ iifl, +101 


43033 


LT19lt012 


L2 


IndoCtOr, Wr 1 UH^+IOI 


43024 


LT4RO01 


L3, LS 


Induicitor, RF^ 33 uH, +lDt 


43031 


LT10K13B 


Iri 


Inductee, Variable 


QSSZr 


1 


L6 


Inductor, SF, 220 uB, +101 


43034 


LT10R430 


L7, U 


Inductor, RF, 6,6 U2, +30% 


43027 


LTiOBllO 1 


lAO 


Inductor, variable 


0$322 


! 


(JU, 

Q20 


Translator, hpR 


3225A 


2S3369 

! 




Switching Fad, TraxiD later, 01-Q6 n 014, Oil, 
Qlfl, Q19, Q20 


707S2 




Q7» Q9, 
01 S, 017 


TEanalator, HFW, low Power tMctCrOla) 


3203£ 


3043904 1 


OSr Ql* 


Tian* IstOf r FNP , Low Power (WbtOEOlaf 


31 SOS 


22441Z6 


QiS, 


Trajialat;oc, Field Effect 


32S34 


3N4416A I 


0«2 


:TranaifltOt, HFB, High Power [HstoioIaT 


3 2030 


2144921 1 


013, 013, 

014, 021 
EU, RlS, 
RIG, R17, 
R30r R31, 
Ml, R79, 
PSCT, SfiL, 
RS3, R70 


Pad, Tcanaietar, Q32 
|Tt ana later, nCt U 9 *d 

Sealator, nCt Utfrd 


7Q7H 


1 

1 

SR2-1/4-1R0J 


R2 


Kealstor, FIIjb, 1 ohm, +Sl, (CyreK) 


13153 


R3 


Fealator, Flln, 3«7K, +11, >iV 


12161-392 


RtEl07c393GH 


R4 


Eeaiator, Film, 6^®E, +3t, kH 


13161-603 


RLR07C6S3tIR 


R5, R39, 
Hi$0, M64 


RealatoE, Film, 3,2K, ^21, hcV 


12161-223 


RLM7C222CR 


Se, EUI, 
H34, H38, 
R*3f 

RfiT 


Pesiator, Film, 680 Ohraa, +2%, hV 


1.2161-6S1 


FX,P07C6S1SR 


RT, R24i 
R35, H73 


Basis tor. Film,. 4.7J!, +,2%, 


12161-472 


PlilQ7d472GR 

3 


R6, R14, 
R32, RS3, 
R5$ 


Resistor, Film, 47 ohana, +21, 


13X61-470 


RLRa7C47tKtR 
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TRBLE 6-12. PftltTS List, SBCOtfO DO/&TQ SYHTHESrSEft CIKQIT CMD AaaSfflLY. fOont} 



i^tfflrence 

Dflilgn&tion 


^ DB9cription 


RACAL 

Nuffibor 


Kiariufactur-or/ 
MIL Part Ho. 




Realitot, Film, 33 chns* +24j ^ 


12161-330 


MiR07C33'!>GR 


H4.3, 
B23* Mlt 
ROf. M4, 


Rtaialuirt Pllftj Ut, +l4j ttflT 


12161-102 


1tLR07ClQ2CR 


K45, R4S, 








R49t RS4, 
ftS7^ ftSSj 
R74, RB4 








ftll, M7, 
R69 


Eftsiscoc, 330 ahaa, *2%, 


12161-331 


KI.S07C331G11 


Ri2, ms 


ReaittOCr Ifl ohma* +2\t ^ 


12161-100 


HIpROTCIOOCR 


R37, RS3 


RafiatsTr Film.^ 3*3 Rp +34p 


mfil-332 


RLR0TC332GR 


R19, m, 
RTS 


RtaiataFr Flint l*SKp >(tr 


11161-102 


RLRO7C102fNt 


R32, K35, 
R.76, R77 


Rflllatiart f11»j 83fl ctunflir +24, VW 


L21SI-821 


RLn07Ca2l5R 


n:20 r 

R3Sn R47r 

nfil, R73, 

R70 


RealStOfr Film, IQK, +2%, liK 


12161-103 


SLRQTC103CK 


R40', 

-■50, R51, 
55 


ReBiatO^j FLlSp 470 ohmsp +24 p Wt 


12161-471 


nipR07C471CR 


R40 


RasiaUrp FIUb, Si ohna, +2%, iw 


12161-560 


flLR07C56O<2F: 


RS2 


Raalator, Flint 22Q Ohna, +24, ^ 


12161-221 


BLSQ7C221GR 


R$3 


fisaiatOrp PtJjfip lOO ohms, +2%, Vw 


12161-101 


EUtaTClOLCK 


R63 


KtalatoE, Film, IBR, +24, hH 


12161-183 


HLHD7Cia3GH 


Rg£ 


EjealatoEp Flirt, SS-OK, ^24, VW 


12161-564 


HU107C564'3R 


HI 


iCt Hbltfrg# He?ulacor (Faicc^lld] 


36720 


CAT23 


U2 


IC, ljuad 2-lnjHlt HAND 'Gate 


36632 


74L500 


H3, 


ICt Oual D Fiip-£lop 


3663$ 


74LST4 


mo 


JC 


36084 


wssasio 


H4. OS 


1C, Data StXtotot: 


36743 


74L61S1 


US 


1C, Decade CoLmCet (Faltchild.] 


36637 


74L590 


USh 

U20 


IC, Dual Decide Counter (MaetorTrBl) 


36744 


74L3390 


Ull 


IC, Quad 2-InfnJt HAND Cate (National} 


36809 


»C74l,S00HAT 


HL3 


ICp Qued. 3-lDput NOR Gat* 


36660 


74LS02 


1713 


IQp. Quod 2-lnput NAHD Gate 


36734 


7 4liS0a 


ul4--uia 


£C, Synchrcnooe 4 -Hit Countit 


36702 


74 I 1 SI 6 O 


Ul9 

X!2l 


ICt Divide by 10/11 PraSCaler [FalrchildJ 
IC, not uaed 


36745 


11C90DOQH 


U22 


ICt eCL Line Receiver {Hatlonsl} 


36005 


DMlOll^ 


¥1 


OscllJatar, OCXO 


06239 


SEL-IBKR 7*/tJ 


Y2 


CryataLp 20 HR? 


3TQ39 
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TABLE 6-L3. PAITS LIST, RECEIVER QDHTRf)L ASSEHSLT^ A? 



Refers nca 
Deeignatbri 


Deecriptign 


RACAL 

Numbsp 


Manufacturer/ 
MIL Part No. 


' AS 


RecBlvsr Coat ml Asaenbly 


0B3AB 




Cl thni C7* 
C9 Ctini C13 
C16, 

chtu C24 


C*iWCitOT* C^rAiai!^ 0,01 liP, JO WK* +J01 
CtJnlaD CarMd«) 


21735 ‘ 


ei21-050-65l-i03ti 


CB 


Capacitor, Ctr^ai^, o,| uf , SC M'Viic, +2Ui. 


21732 


A131-OJO-651-104H 


Clip C15 


Cap4cltert Cer^sULc, 20 pf, Hodpo-lArlzed, +SX 
(CBnCTilabl) 


21352 


OTZ“20 


C17, CIA 


C*pflcJ.terj Ceraolc, ' iCO pF* N«ipolarlsedj. 
+101 


21763 


aSt-OOO-KJFO-tOllt 


DS 1 chtu 
QS4 


LRD/ReSlStor MfiBiobly (HR) 


4101A 


EU1P6620 


DS3 


LfD/R^tlStor AtiBiably 


41026 


UP 5062-4466 


JZ, J3 


Conneecorp 17 ConCaeCt Quitch Faciei {luirdEly> 


61240 


msi7s-j 


J4p J7 


Connector,. ZC Contact ;p BFOp Fover (3^) 


61231 


3429-2002 




Cucinattur, ^0 Contact* IF OM.) 


61230 


3432-2002 


J6 ; 


Coimectorp 20 Coatactp S^^theslaer (30lO 


61213 


3426-2002 


ja 


Connector* 4 Contact 


0S573 




PI 


Connect or, 34 Contact, P/0 irl t3n> 


61246 


3402-000VT 




Tranaiatorp KPM* Sultchlng 


32255 . 


2M23c9 


- 


Pad* Tranaiator* Ql 


^ 70752 


7177-7M HUT 




Tranalataxp fSP, Lowf Po^er (Motorola) 


32037 


2JT3S06 


R1 


Resiatorp FIIb, 20Kp +2X, l/4y 


12161-203 


RLR07C203GR 


R2t R6p RZ7p 

R2S 


Reg is tor* Film, iOK, +21* 1/4W 


12161-103 


E.LR07C 10306 


K3, R13 


ftefflaCor* Filsp IK, +2.7!* L/4W 


12161-102 


RLit07C102Gft 


R4* RS 


ttaaiat-or* Ftlm, 3liK, +21* i/4w 


L2L6 1-333 


RLR07C333CR 


R7 


RaEiator* Flla, iOO ohina* 1/4W 


12161''101 


RLR07C101OR 


6-*l 



At Reworked by 
ijU±i*j PA0PGA 



This manual was downloaded from BAMA's 
boatanchor site http://bama.sbc.edu 




229 



TABLE 6-11. PARTS UST. ftECEim CONTROL ASSEJULY, A9 (Cotie O 



ReferAhca 

Designatian 


r * " ■ 

' Description 


RACAL 

Numbar 


Manufacturer/ 
MIL Part No. 


r- ^ 

1 


R24, a25 


RsalSMt* FUn* 3.9*:, 1/4H 


12161-592 


(OR07C392CR 




' Rio^ Rll 


Resistor, PlLn, IIK, +2H, I/4W 


12161-113 


RUt07C113CR 




R12.^ kl3i 


Resistor, Flla, 1 Heg- ohm, l/4u 


12161-105 


RLR07C105CR 




R16, R17 


Resistor, FIIb, ICHK ofan, +^, 1^4^ 


12161^104 


RLR07C104Ck 




Ria* R15» 

R2$ chru 
R32 


Reslttor, Flln, 22K, oha. ±21, I/4U 


12161^225. 


RLR07CZ23CR 




R2C, R2I 


Realst-cjr, FI In, IflO otvnfl:, +22, 1/4W 


12161-m 


ElUtO7Cl0LCR 




R22, R21 


Poceatleaeter, 23K, sudle Lice 


0S473 






R26 


Ra site of. Ft la, 15K oha, ±2K, l/4« 


12161^153 


RLR07C133CR 




tfl, 135 


IC, RestsLOf AfTS7, 


19321-103 


75O-6l-al0R 




Ub, U30 


IC, Rsalstof Afttjf, lOR {Sovliis} 


19313-103 


4310R- 10 1-103 




m 


IC, LCD, Frequency 


00270 






U4 


IC, LCD-, Function 


00526 






U7* ua, U9, 
U23, U24. 
U25, mi, 
tf43 


IC, Rex 3-Stits Buffer (Motorol*J 


36694 


MC14305BI5L 




iflC thru 

i uia, m 


IC, OlBpl*y Dfivera, 7 Segoent CRCa) 


36732 


40360 




U19 thru 
022, 036 
thfu U40j 


tC, Diai^iey Drivers, 4 Lina (aCAj 


36730 


4054B 


, 


026 


IC, Kons Cable/ Attn ble HulclvlbraCof 


36706 


4047a 




U2T. 020 


IC, Quad Bilate»l Si#ltch. (RCA) 


36792 


CD4066b£ 




029 


IC, 6K:i\annel Analog RulC'ipltKer (Motorola) 


36607 


405IR 




055, U4T 


tC, AddreaB T>ecoder (RCA) 


36731 


4514s 


i 


041 


IC, Rtiiatof Array, 22R (bAle) 


19521-223 


SlF-6-225 
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TABLE 6-13. PARTS LIST, SZCElV£It OOtnUOL ASSEJt&LTj a 9 (Ci^acO 



Reference 

Deeignattcn 


p ■ ■■ ■< j . *■ ' ■ 

Deecriptton 


RACAL 

Nuntber 


Manufacturer/ 
MIL Part 


U5l 


IC], Pual 2-Input Buf f*r/Eyrlve;r 


357 SS 


5&I07S 


.U45* U54 


ICj Ehail tJ F Up-flop {RtA.) 


35^sa 


K3H510/Q-S101BCA . ! 


Uii 


EC, Dual ^Bit Utch (RCA> 


35510 


4S0SB ' V ■. 


U4S 


ICi. Triple 3-IppuC NOR Sate 


35 W 9 


H355 10/05204 sea 


U50 


EC, Decimal Dacadar CH^C^rola) 


35575 


HC14025BCL 


trsi 


IC, Up-PoAm Count a r (f^acioaal) 


355S3 


HC14515BQL 


us 3 


EC, One-Shot Hu Et i vL b^t:»« t (RCa) 


355U 


4S25 


U5% 


EC, Hex Inverter (RCA) 


355SS 


EC14059BCL ^ 


U57 


EC, Quad 2-^1 npuC AND Cat a (Hototola) 


35577 


M3S150/ 17001 BCD 




EC, Quad VnltagB Cooparator | 


36593 


M3SS10/112UL5CB 


U60 


IC, Optical Tranaducet (Optrod) 


35754 


QP5705A 


tlbJ. tnru 


1C, 9-Sit Addreesable LiCth 


35»Di& 


5099B 




Cable Aaaemhly 


05535 




- 


Conaectot, 34 CoAtaet, P/0 Nl [3Hl 


51197 


3414-5034 


- 


SdcRetj StP, il CotiCACt (Eflbiciflon thigent) 


61296 


CA-11-STL-T3HV 


i 


Socket, SIP, 20 Contact (RnbinEon MugePt) 


51299 


CA-20-STL-T3MW 


- 


Socket, SIP, 12 Contact (kobinaon KugentJ 


5 1297 






Socket, SIP, 14 Contact (kobinSPa Kugent) 


61295 
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fABLE E-L4. tXKTS LIST LCD-L&D CISCOIT CUID aS?B1BLT ^ - ' 



Rflferince 

Designation 


D«9criptfcon — — 
■ ■ ^ 


RACAL 

Numbnr 


Manufacturer/ 
MIL Part No. 




LCIhLS] Ciccuit Card Msn&ly 


D9S01 


1 


Dsl-Dsa, 

DS1T-DS32 


T.m ;Data Displaf Products SPQ11211^¥] 


D9906 




DS9-DSI6 


Hot tJsed 




1 


Elf. B2 


TemitiAl 


7002B 




id-P4, 


Rooiatorp PlxBdf Coop, f 190 ohaj h HVoq, 


1094S 


• • - 1 


RS, R7 


SI 




' 1 


R5, R8 


ROBiatoFr Hot Used 




1 


m. 


CabI* Ajsefflbly 


09320 




' 


Pelntad Circuit Card 


09S02 


1 

1 




■ 


a 


1 

1 

1 

I 

1 








1 

1 
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figure 6-2 7 » Coftfuon&ttt Locatloti DiagraeSj AlO 
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TASLE FARTS LlST» F«i£R SVPFLV ^lODULE ASSQIBLY^ AIO 



Rftt»rance 

CeAignatmn 


Dtscrifttlan 


racal 

Numiflr 


Manufacturer/ 
MIL Part Nc* 


AlC 


Pev^T Supply AaacBbly 






Alt»A2 


+20V Re^i Ctt« Card Ass/* (sss TabLe 


0fl593 




Cl 


C*p*elWT, ElectTplytic, 12i00 uT, 25 WYDC, 
-10 +7SI CEl*cCtaJ 


24065 ' 


31B6EA123O025AMa2 


c2, cy, C5, 
Cf>, C0 


Caps. dear, rants Lue^ 1 35 HVDC» 

(UiiiPD Carbl4a) 


25U6E 


T51CA10SH035AS 


C4, C7 


Capsclcori . El«crirpl/cici 5200 uF, ^ tfTOC, 
-10 +751 (ELentra) 


24070 


3i56SA522O040AM 


C9 


Capa el cor* Taocsluai, 6*S uf* 35 Kvdc, +20<E 
OJolon Carbide) 


25069 


t310B6e5H03SAS 


CIO 


Capaelcot* Electro/ Itlc* 1200' uF, 50 tfVDC, 
—10 +751 (Elect ra)' 


24071 


1 3050HJ122U0504M 


cu 


Capacitor* Ceramic* 0*22 liF, SO WVUC, +201 


21742 


[139014/02^1356 


"Rl 


Olode* AeCtlf iar .(9aro) 


35551 


VM143X 


CR2, CA3 


Dloda* Rectifier (Varo) 


15560 


VS140X 


ri 


F-oat* 1 amp* , Slo-Slo, L25V 


40012 


F02b250V1^2a 


J1 


CoFinector* Power iaput* Filter an^ FutC 
(Cotoponents Carp* ) 


61236 


644 


J2 


Cacmectar* ac* Stricch.td Povct 


6U66 


!l2430S/2-*l 


J1 


Power Supply Connector Assembly 


03516-1 




fel 


Aeelator* Metal Film, 33 ohms, +25!* 


1ZL61--330 


: RUt07c3300R 


Tl 


transformer* Fewer 


08517 




[Ji 


tc, tegttlacor* +5 5 amp* 


16627 


UA7an05KC 


U3 


IC, RegnlaCor, +1S V, I amp. (FalTchlld) 


3675S 


lfA7315KJC 


03 


10, Regulator* “15 v, l amp* 


16756 


LM7315C 


- 


Fujt, 1/2 amp** Slc-Elo* 250V, 5A0 


40020 


F02B250VI-1A j 


- 


fuseholder. Clip Type, Spare for 220 V 
(Llttlfifuae) 


40503 


350244 




Hirlcg Eamesa H'o- 1 AEtembly 


03513 




- 


Wiring ttameas Ho. 2 Aetenbly 


03515 





&-«7 
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« Compocient Location Di&^raa, ilOAi 
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TABLE 6-16. ?AftT£ LIST, 20 TOLT RlCOlATaR ASSEfflLX* ALOAZ 



RftfAranct 

Designation 



DeaeHptEon 



RACAL 

Nurabar 



Manufactyrnr/ 
MIL Part No. 



A10A2 

Cl 

‘C2» C4 
C3 

R1 

Ml 



20 falo Ragulacor Circuit Card Aastabl/ 

Capacltarp Ceraalc, 0.01 uF^ 3D yVDC, ^2011 
(Erie) 

Capaclter, TanCaluio, uF;, 33 WDC^ 
(Dnlua C*rhlde> 

Capacltorp ranCalutUT 1 uF« 50 [TVSCt i^20£ 
(IfaiUB Curltalde^ 

Traoslstorp l^oltagc Kagulatcr 
Reslator, Fila, 4.7X, 1/W 

Ruslaror^ Flla, 47K, +2?j 1/41J 
ICp 4-20 Vole DC Regulator ^HoCUtcla) 



0S5»3 

21733 

23060^33 

2307fl-10i 

32519 

121^1-472 

12161-473 

36619 



ai2 1-050-65 1^103tl 

T36£A6bl5K035AS , 

r362AL0SH03SA3 

etJRSOO 

RLRD7C472GSI 

RLR07C473OR 

MC73M20CT 



fr-69/70 
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SECTION VII 

SCHEMATIC DIAGRAMS , 






INTRODUCTION 



Section VU contains circuit diagramj and intcTconTiBction diagrams applicable to the 
RA6790/GM H F Reccis’er. A lilting of all diagrams, ihowing Figure number and! Page number for 
each, is shown below for quick reference to any dliasram. 



Figure No, 


Title 


Page 


7-1 


Schematic Diaeram, RF Low Pass Filter, A1 


7-3 


7-2 


Schematic Diagram, First Mixer, A2 


7-5 


7*3 


Schematic Diagram, Second Mixer, A3 


7-7 


7-4 


Schematic Diagram, Main IF/AF, A4 [Sheet 1) 


7-9 


7-4 


Schematic Diagram, Main IF/AF, A4 [Sheet 21 


7-tl 


74 


Schematic Diagram, Main IF/AF, A4 [Sheet 31 


7-t3 


74 


Schematic Diagram, Main tF/AF, A4 [Sheet 41 


7-15 


74 


Schematic Diagram, Main IF/AF, A4 (Sheet 5} 


7-17 


74 


Schematic Diagram, Main IF/AF, A4 [Sheet 6) 


7-19 


7-3 


Schematic Diagram, ISB, A3 (Optional [Sheet ] ) 


7-21 


7-5 


Schematic Diagram, JSB, AS [Optional) {Sheet 2) 


7-23 


7-6 


Interconnection Diagram, Microcomputer Assembly, A6 


7-2 S 


7-7 


Schematic Diagram, SertaJ Asynchronous Interface, A6A1 [Sheet I> 


7-27 


7-7 


Schematic Diagram, SeriaJ Asynchronous Interface, ASAl [Sheet 2) 


7-29 


7,3 


Schematic Diagram, Microcomputer^ A6A2 [Sheet ] ) 


7-31 




Schematic Diagram, Microcomputer, AbA2 (Sheet 2) 


7-33 


7-9 


Schema tie Diagram^ Pint LO SynLKcsii.cr, A7 [Sheet | ) 


7-35 


7,9 


Schematic Diagram, Pint LO Synthesiser^ A7 (Sheet 2 ) 


7-37 


74 


Schematic Diagram. Fint LO Synthesizer, A7 [Sheet 3) 
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Schematic Diagram, Rrst LO Synthfistier, A7 [Sheet 4) 
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Schcinaiic Diagram, First LO SyntheiiMr, A7 (Sheet 5) 
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Schematic Diagram, Second LO/BFO -SynthesKer AS (Sheet 1) 
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Schema tic Diagram, Second LO/DFO Synthesiaer AS [Sheet 2) 


747 


7-10 


Schematic Dtagratn, Second LO/BFOSynthesiEer AS [Sheet 3) 
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Schematic Diagram, Receive Control, A9 [Sheet 1) 
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Schematic Diagram, Receiver Control, A9 [Sheet 2> 
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Schematic Diagrem, Receiver Control, A9 (Sheet 3) 
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Schematic Diagram, Liquid Cryital Disp-lay Lamps 
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Schematic Diagram, Power Supply, A 10 
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Interconnection Diagram, RA679d/CIMUF Receiver (Sheet 1) 
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Inferconneclioti Diagram, RA6790/GM HF Receiver (Sheet 2) 
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figgpi T-l4- [nttF»m«Ue* CilasriPi 
HAjJgOrtiH »F HKtiYtr 
[SPiouC J if J3 



SBCnOfT VIII 
DI TF E KSKC B lAlA 



8.J JUfCHOIluCTIOlf 

Q.2 The ixiforaation iiresented herein Identifies the differences between, 

the HF Receiver! Type RAfiTSO/GM {hereinafter ceferred bo as the basic receiver) ' 
and the modified receiver p rehuitin? from, the addition of an M3C level return' 
software BOdificatisn. 

mnilTCATICNS 

B.4 Refer to Attachitient A "Technical Mcxiif ioatlon for AG’C Level Return" at 

the rear of this docuiMnt^ 

B.S SCOPE OF DIFPERSMCB SATK 

In-as-Hiuch as the general deacriptioRj instalXationf circuit deacrip- 
tion and naintenance ^foi this nanual are not affected by the equipment modifica- 
tions ^ the difference data will addrees only the following ► This includes i 

operatloTLp parts list and schematic diagraias for the microproceaeor circuit card 
aBsembly {A€A2) within the nicrocomputer assembly (At) , 

8*7 OFERWIOT 

Operation of the modified receiver is identical to that of the baBio 
receiver with the following except ion* 

AflC Level Return - Refer to paragraph I-IS in Attachment A, 

B.lD PARTS LIST 

0.11 The infocmation presented herein pertains tO' usable on code effectivi-* 

ties associated with the Bodified receiver and provides a lifting cf replaceable 
electrical/electronic parts for the microprocessor circuit card assembly (ABA2) 
within the microcoft^uter assembly (A$). 

0.12* [>AEni^ LIST HESCAlFTrow - The list of replaceable parts consists of a 
table which divides the picrqproc'esfloi: circuit card assembly into representative 
groups of sub-assemblies and components as may be applicable. This subdivisioh 
facilitated the identlf icaticn and requisiticning of repiaoeBent parts for the 
microprocessor circuit card assenbl^ of the modified receiver. It ' should be 
noted that the procurement of parts for any sub-assembly/components for the 
basic recaiverp not covered by this parts list addressing the egnlpment mcdi- 
fications to the caodified receiver ^ may be obtained by referring to Section VI 
of this manual. 
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fRefet to Figure Sheet 1, for circuit details^ 



Figure S-1, MicrcproceasoT Circuit Car^ 
Afisembly (A5A2) Scheinatic 
Diagtas (Sheet 1 of 2)( 
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Figure 5-1. Kieraprocessoc Circuit Card 
Asseinbly iAeA2) SchsTcatlc 
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TABLE B-1- PAETS LIST, KICEOPROCESSOR ASSEMBLY, A€A2 



FlG.t 

INDEX 

.HO, 


REF, 


CDHPONENT DESCRIPTIDII 


JWCAL 


MFR, 


JSABLE 

OH 

CODE 


DESiG, 


1 ^ 3 4 5 6 7 


PART NO, 


PART HO, 


. 


ASAS 


MicccprocesBQr JLssen^ly 


08393 








BTl 


MlH^adl, i»4 v dc 


42S17 






' 


Clj C2 . 


Capacitor, Cerajaic, 15 pP, 


21351 


tJTS-lS 


■ 


’ 




nonpolar ixedf 45i 










C3-C10, 


Capacitdir, CeraUD-ic, 0,1 uF 


21732 ■ 


«S3 9014101-15 93 


■ 




Gie 


SO HVDCj, +201 ; 










Cll, C12 


Kot tis^a 










C13, C14 


Capacitor, tantalum, 

8.8 /P, 35 WEC, +201 ! 


2S080-585 : 


X362A605H035AS 






CIS " 1 


Capacitor, CttamiCp 


21756 


CY15C102H 








0.001 /Pf so HVDC, +20% 










CIS 1 


Capacitar, Tantaltm, 


25059 


T210A4T5H01CHS 






C17 


4.7 ffp 10 HTOCp +21 
Capacitor, Tantaliaip 


25062-15 G 


T362B156R020AS 








IS 20 SflTOCp +201 










CRl 


Diode, ^ener, 5,6 V dc 


32542 


1IF75ZA 






CR2, CR4, 
CR5, CRS 


Diode, Silicon 


35SI4 


1N918B 






CR3 


Diode, Cermanlqa 


J5529 


1H270 






J1 


Connector p 34^Pin 


G1200 








J2 


Connector , S0‘-^Fin 


G1224 








OU Q4 


Traneistoc, FHF, Low Power 


32027 


2N3906 






Qif Q3* 
C5 


TranBiBtoT, MPN, Low Power 


32038 


2H3904 






Q6, G7 


Transistor p Field Effect 


3251B 


TES74 






Rt, B7 


Resistor, Filnir 1 7i, +21, 


12181-102 


RL07S102Q 








1/4 tf 










R2 


Resistor, Filmp 39 r, +21, 


12181-393 


EL97S393G 








1/4 W 










RS, HS 


Resistor, FilAiH 10 R, +21 


12181-103 


SL07S103(3 








1/4 tt 










R4, RI2 


Resistor, Piln, 47 R, 


12161-473 


RLD7S473G 








+21, 1/4 V 










R5 


Resistor, I2D Kp +21, 


12181-124 


WJ073124D 








1/4 M 










r€ 


Resistor, Filaip 82 R, +21, 


12161-023 


RL07SR23C 








1/4 W 










R9 


Be lister, 270 oruiSp +21, 
1/4 W 


12161-271 


RL07S271C 






RlO, RlS 


ResiStorp FilSp 33 R, 


12161-333 


RL07S333G 








+21, 1/4 W 










RIL 


Resistor, Film, 47 ohms. 


12161-470 


RL0TS4T0G ' 








+2%, 1/4 H 










R13 


Resistor, Film, IC ohms. 


12161-100 


RLE07C100CR 








+21, 1/4 W 
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TABLE S-L. PARTS LtSXir HICRDPROCESSOilt A£a 2 (Cent, } 



nisS 

ijmtx 

NO. 



REF. 



COMPONENT description 
1 ? 3 4 S £ r 



RACAL 
PART «0. 



MFR. 
PART NO. 



0SA£Lj:i 

ON 

COPE 



R14 

U1 

132 

U3 

U4 

DS^ D6 t 

07^ tJfi 
0^ 

D1& 

13U 

UL2 

UL3 

KU5f 

KU14 

Yl 



ReaiatiOrt Fila^ 10 
+21^ 1/4 W 

ICt Central ProceBscr Oliit 
ICt System Kemdry Inter- 
face 

ric^ Dwal l“of-4 Peco^et 
JCf Octal 3-StAt« 
Transceiver 

ROM Setj Finsvarttr RhCMOl 



iCp Random Acctss i^andry 
iCp +12 V Regulator p TO-92 
iCp Triple 3-*lnput SAHD 
Gate 

iCp Quad 2-Input NOR Gat# 
ICp flGK lnv«rt«r 
ICt Octal D Tri-State P/P 
IC sockets 24 Pin IP DIT 

Crystal. 2 KSr 
Printed Circuit Card 



I2l«l-la4 

3€71U 

3«7U 

36fi71 

3fiT4l 

AOPfiCS 



3i7l3 

3G7GO 

3fi«33 

3££G0 

36fi7fi 

3«7<J3 

7^020 

0Q4S7 

084S2 



RLD7S104G 

HK3BS0 
HE3BS3 , 

lOB 510/307 &2SIi 
IOBS1D/31004BS 



PSIOIL 
IM78L1ZAWC 
M3B 510/3 QQD5BCI 

MSBS10/3Q3CHBa 
M3 B 510/3 0Q3ECB 
SM7IS374W 
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TAflLE OP OOHTBWTS 



Paragraph 




1-1 


Seep* 


l-i 


Introduction 


l-S 


Bijalpruent Hodlf Icatlona 


1-6 


^ Circuit Changes 


1-10 


Klet ocompv t«r Assembly 


1-11 


'Rteelvet beploynient 


1-13 


Installation 


l-U 


0p«rati0al 


1-L5 


ACC La^l Iteturn 


1-LS 


Kb In be nance 



Tltlt 



Page 

1-1 

1-1 

l-l 

1-2 

li-2, 

i-2 

1-2 

1-2 

1-2 

1-2 



LIST OF APPEMDICES 



Appendix Title 

A Inpu c/0« Ei!(U t Elect deal interface 

B Operation vith XGC ReCclirn Software metal le<i 
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■ m *-2 



TECamCM* MODIFICATIOH 



TOR 



ACC LEVEL KEICGH 



1-1, SCOPE 

1^2* mil (Sociawnt provides ttctmical lnf«r»tian an an equipmnt reodif tcation . 
to the HT R«c«lvecr Typ® ftRfi79Q/GK £oe A'OC l*vel retucn, as well ast addtsSMfl 
the asBocltted circuit change e and r«c«iv«i: dcplcyflwntr as uy applicabla. 
It shisuld by noted that thl> joediflcation le « pert of the standard 
configuratlchl foi th* HF Eeceivett Type Eft6790/5M.. 

1-3* TTrrfiasocTiON 

1-*. The infotmation pcaaented In the EoLlwlng peragTsphs identifies and 
deeeribeB th* dlfftrancea between the EF Reoeivern Typ9 RAfi790/GH (htreinafter 
r«£ctcad to efi the Standatd ceceivec) and the n»od±£iad recelvat^ reanleing ftCO 
an AQC leuel return software nodiflcation to the jeicrOOOflfKUter aaseiobly [li^K 

1-J* EDiriPMBtT H0PIFICA.TTCK5 

1-6, The standard recelu'er was Bodified to provide an AGC level return to all 
status returns during remote control operation^ This level is appended to the 
status return before a carriage return (CR} In the focpi R standing for the 

ftflC return level code and X cepreoenting a rang* fewn D (niniBiun fiignal] tc ISO 
(maximum signall ■ The data character fotnat used for all ocmmand and Tnonltor 
Statements during rai»te control cperatlonj via a eenote conputer/cOntroller^ 
consists of a Start hit, seven, data bits, an optional parity bit, and/or two 
stop bits depending on the Optional parity condition. In addition, the ASC 
retoen level is sent, via a serial ■ asynchronoua H5-232C remote control 
interface* to the remote cos^uter/controller regardless of ACC mode setting. 

l-'J* To InpleoEnt modification to the standard receiver, the existing EPEIOM 
set was replaced with a functionally similar circuit, In addition to, being 
equipped with the necessary software for accoomiodatirg AGC level return opera- 
tion. 
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1-a. CIRCTTIT CHMgBS 

1-9. The follenrinf paEaqraphs deacEibe ttvoae circuita that Vtrt ftplactd 
and/biC chani^ed to i^lement the equipment nQdlficatianS« 

L-^10. KICKOCOMPCTXER ASSEMBi:; CAG} - 'nse nicEocOmputer adanibl.^ consist! Of txo 
separate circuit card assenhlies. These incladc: the aerial a ByncbEomous inter- 
face (AGAl) and the taicroptooeasoc circuit card assanOlics- However^ Car 

this application only the nioropEccetaor circuit card BHaeafaly (AGA2> -i! tO 0* 
consldetadb ^e microprocessor circuit card aeaenbly used in the modified 
receiver is physically and functionally the same as the assembly used in the 
standard rtceiytr Vlth the Eollowin? exception. The integrated circuits DSt 
me firsewart EFSCMr KOH set# part number dSlI? nS replaced I'ith an E^OH, RflH 
Set# Type RASMOlj pact number AD9Sfi£r as a result of the software modification, 
to islement AICC level return Operation. In addition# this software 
modification alao provides the modified receiver with a low frequency reception 
extension to JO kSz# however# with degradated response belov $00 kde. 

1-11. HjECET^TEfl DEPLOTMEHT 

1-12. The following paragraphs address the installation# Operation and main- 
tenance oC the modified receiver. 

1-11. IMSTAIJJlTIOiil - The physical installation of the modified and standard 
receivers is identical. However # refer to Apptndl* A for additional technical 
information concerning the lnput;/oLLtput electrical interface for implementing 
rei^te contml cperatlcn# a! appropriate. 

1-11. OPCHATIOM - Operation of the modified receiver is identical to that of 
the standard receiver with the following exception. 

I -IS, ACC Level Return - During remote control operation, the modified receiver 
will append an ASC level to all status ceturnB in the range Of O-ISO (nlnimum tc 
maximum signal] , using a standard ASCII data character of the form ftx. Refer to 
Appendix B for technical information cOnoerJling local and remote OperatioHr as 
appropriate. 

l-lfi. MAIVTEHAHCE - Maintenance of the modified receiver is the same as for the 
standard receiver. 
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AfPBHCUl A. 

XHPUT/'OUTPCT ELBCTftICAL IHTERPACE - 

A-1. tHTMWCTIOH 

h-2. Th» digital input dutput cOnnactor type la HS!3723-CI3ft-lfi2Glf. 

The reiTfl-iver addresit baud ratat and parity option Bay be Selected by 
gifSMnding pins on the input output conn4ctoi:» £ee rigure A-l^ 

Separate lines art provided for coffiBind input and TMTiiitor output dat«F 

The CDnand recelTor meeta the specif icationa cf RS423 and 
1X4, It is interoperable with KII>STl]-188C or £S232 compatible devicea. In 
addition, the conmiand receivet is inter Operable with HIL-‘STD-18&C or SS222 
CDinpaCible dev ice S, 

The Bunitor trananitter meets the specifications of ES433 and 

rtIL-ST3~10B-lli. It is interoperable with WIIrSTD-LSBC Ot HS332 ccpmpatible 
devices. In addition, the interface uy he strapped Cor RS'422 unipolar 
operation. 

The interface allows up to ten receivers to be placed on a cOiMiOn parallel 
Input/cutpuC bus. 

The data eta rooter is the standard ascii sfynchranoue fot«t cemaistliw of 
one start hit, seven data bits tone ASCII character) « one Optional parity bit* 
and One of two stop bits depending on parity oOmdltion. Ses Fl'^urs 
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JB- 



PTH 



A 

B 

C 

P 

E 

F 

G 

B 

J 

K 

& 

M 

H 

P 

R 

3 

T 

G 

V 
tf 
K 

Y 
£ 
a 
b 
c 



ItJMCTIOM 



Ground 
Data Out A 
Data Out Ground 
Bata Out B 
Ground 
Data In 
Pit* In Ground 
CiDund In 
Ground 

Eecelvor 1 Pl-i 
PABclTcr I DL-2 
K*CtlT&r I Dl-'t 
Eecelver f Dl-B 
Receiver f D2— 1 
Ejecelver f D2'^2 
P«0*iR»r i D2-1 
Sficelver | D2-0 
/ Parity :3«l*Ct 
Parity Evtn / Odd 
Baud Rate B4 
Baud Ratt 
Baud Rate B2 
Buad Rat* Bl 
Ground 
Ground 

BystefD Ground 



HOTESt 



Data inpub/Output 'A” - Mark. Is negative. 

2. Data Input/OuCput ‘B-' - Hark is positive. 

For unipolar hallanced CRS-422] operatioiTi, a jiuaper may be changed On the 
board. 

4x The address. Parity Option^ and Baud rate are configured 'ae folloMs: 

Logic 1 - Open Circuit 
Logic - Ground 

5. The Baud rate Selection ia Shown In Figure £■ 

6. The data transmlttece and receivers iwy he wired as shown in Figure 3. 






Figure A-1. Digital Interface Cormeeto-C AGaI Pin Aaslgtment 
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■r 













COTE tHEJC) 


BAOT BATE 






0 


5Q 






1 


T5 








110 






3 


134,5 






4 


ISO 






s 


3M 




■ ' 


6 


E50 




_ 


y ■ 


1.1k ; 




- ■ 


Q 


l.EA 


- 




s 


2k 






A 


2.4k 






B 








C 


4.Sk 






■' D 


7.2k 






E 








T 


19.2k 






Baud Bata 


Stlactlon 




A, R54S3, 


SS232, KrL-B’TO“ie9rUi TTnbalsfWjea 






AgAlJl 


A 


Syttvfk Qsotttni 






B 


Data 0«t (al 






C 


Data Out Ground 






D 








£ 








F 


Data In 






C 


Data In Ground 


■ 




n 








j 






B. R5423 








A6A12I 


A 


Syftem Ground 






B 








C 


Data Out {a] 






D 


CKflta Out ib} 






E 








F 


Da ti In (a^l 






G 








H 


Data in tb’) 






J 







Figiwr« A- 3 . Interface M'irinq For VaricKis Control S-yatens 




Reworked by 
r PA0PGA 



A-3 



This manual was downloaded from BAMA's 
boatanchor site http://bama.sbc.edu 




283 



TK-i 



Etirt Bit 



ASCII Data alt 0 



ASCII DiatA Bit 1 



ASCII Data Bit 2 



ASCII BaU Bit ^ 



ASCII Data Bit 4 



ASCII Data Bit 5 



ASCII Data Bit i 



Parity Bit oi Stop Bit 



Stop Bit 



Figure A-4. Data Character Fontat 
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APPEHDIK B 

fitrrs pjsc kstorh sormftSE imstalled 

B-1. Igcm, QPERATIQM 

B-Sh. O^^rjttor £{ant panel contra! in deacrit^ed for H«lectiDn of freqaency, 
BPC» offeet,. detecCOr nodflt PJX tllM consCaritt and bantiviidth, ^90 tilt cpocator 
nay Bslect audio- Oc RP signoil Strength In^icatlOTiS on the toeter^ adjiuat audio 
and RP Jlln, lEkd StltcC loco-l or rcraole control Operation. Tn addition ^ 
etcondaty’ pushbutton control allow tbe operator to InVCKa tbe build In teat 
function {BIT^ and to manually force the filter cocplenent dlfipLay to an/ 
desired aet-up> 

a. Frequency Selet^ticn: ^e receiver Operating frequency may be aat in two 

wys: Pirstf ^ross Changes in frequency may be made rapidly via tha piaih- 

buteonsj. Depreas the QITES key» then input the desired frequency uaing the 
digit pushbuttons ’0--'^+ ^e aaw fregeuncy vill be displayed on the panel. 

Starting at the left-mOSt, 10 HHs digit, and progressing to the eight* The 
second method of fieguency selection involvea the tuning wheel. The tuning 
wheel is enabled to enter frequency whenever the tune select puahbutton has been 
depressed, selecting FtHR |1 Hz increiuentsl , SLOW (30 Hi increments] and FAST 
(100 Hz increasentfij . (Hot# that FTWE does not display an the auxiliary LCD 
panel, but SLOW and FAST da. J For pratectiOn, IO<3 My be aelectadr dtaabling 
the tuning wheel frOrti ell functions, SC the ope eating frequency ftay not b* 
changed inadvertently* Rotating the wheel dockwiSe will increase the 
frequency, counterclorkwise will decrease the frequency, in the incrementB 
chosen* 



h. HFO Selection; For cw reception, set the bfO to the required offset 
frequency by selecting the BFO' tuning Cunctian and spinning the tuning wheel 
until the desired BFO offset is displayed. (LKIt will also protect the SFO 
Setup, if depretsed*) tlepressing the 'BF0'/{!ENTGR button will center the BFO at 
the IF for use as a zero beat tuning aid. Depressing this button again will 
restore the original chosen offset ftequenoyi The 6 f 0 may not be tuned in the 
BFD center node. This BFO center mode is indicated by the display in the BFO 
frequency of only the first digit and decintaL point. 
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c-P I? Banhivfdthi rp b&rbdwidfch by dcprtaiinS BWl through 

BH5. BHl vill aeicBt the naErcveBt IF filCei: InatAlled. Increasing BW nuoibared 
buttons will sel«:t increasin? filter bandwidtha^ 

d. Detection Hodet AMr FHr Ctt or separate SSD detection modes msy be 
selected by depressing the appropriate pushbutton^ ISB Kde toe receivers so 
equipped, luy be activated by depEBtalng the ISB pushbutton. Presalng this 
button >'tll activate both nsa and lSB cecaptien channeli alaultaneoualy , and 
vill connect the headphone to the last bOnitored ISB channslp Subsequent 
depress ions of the ISB button tflll connect the headphone to the ££B or DSB 
Channels as Itidlcated by the LCD display. 

e. AOC Time Constant selection Is made via the SIOBT, and long 

pushbuttons. In addltiorir a variable threshO'ld gain control node is available 
vhich uses unual gain in conjunction with. frGC SO that s signal btlov the aoc 
threshold po-int. as determined by the IP fain control Is cut Off while a signal 
above the MGC threshold is captured by AfiC, This is selected ualng the above 
fiwitches in conjunction with the HOC fautton. 

t. hanual Gain Control (I40C} or Variable threshold gain central of the 
receiver IF strip is enabled by use of the WC button. The receiver IF strip 
fain is then controlled fay the IP gain control on the front panels Or the 
ainimuB act by the IP gain *srtCrol in variable threshold mode. 

g. Audio level tO the headphones if Set by the AF control. Audio tc 

the line output if determined by the HATK LEVEL audio- control and indicated by 
the .LCt> meter when AF is Selected Oh the tiettc. Audio to the line output for 
ISB-LSB is detB mined by the preaet ZSB-L control on the front panel, if I£B is 
installed. If it ia installed, the ISB-f line output is set by the Bain level 
control, and the main AF Output la now switched between upper and lower sideband 
as determined from the front panel. 

h. He ter selection, af or hf, is oontrclled via the rtETES Bf/AF button. 

1. Bemots/Local control of the receiver is selected by alternate depress ion 
of the H£H0TE/L0CAL pushbutton. 
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B3T£, or the built In teat Cunction, can be In'rOltaJ in iMil node *t in/ 
tin* b/ £ limiltintCUSl/ dlf resting 1£0 ind U4, BITE vill then ' d£terniin«« 
organise, btw 3 display the bandwidth* of tht IF Ctlteca inatnllid in the 
receiver r aa veil aa teeC receiver paraKCeta for proper operatian. hny errara 
will be diopla/ed on the main LCD display^ (See Table B-2 for list and explana- 
tion Of errors,] If there ire no errors^ tht receiver will return to its pre- 
BIT£ frtguency^ detector node, etc, r when BITE is cOtfpIeter and will use and 
display the new Ciltere dlta^ If tn(y error* were encountered^' the old filter 
data will remain Unchanged. In addition: 

LOCK and CH can be aeed to forot BITE to proceed Co Che next sequential 

test after an error haa caused it to atop^ 

LOCK and osB can be used to focee Bite to c/oU in a tight **ope loop 

Cor analysis 

LOCK and LBB can be used to pcematurely terminate BITE. 

k. Forced Bartdvidth Satup ii acccaplishedt in. ease bite results are 
oneatiafactory,. by simultaneously depressing iock and IBB (but not during errEi] 
The LCD display will indicate AJ37C. Entry of symottrictl filter s Is acompLished 
using Che digits 0 - 9 , in 100 H? steps, delivited with the UrrER key. . For 
eKompler ho enter a .4 kSz (400 Sz) filter, *'4' and would be preS*ed+ 

To enter 2D JiRz, "J'h "0“r "0", "ETTEB* would b* pressed. (200 * 100 Rz 

■ 2d tHt) , 11SB and LBB filters can he loaded also,- using the USB and LSB 
pushhuttons^ each time Eolloved by E^FR. Blank filter slots can he loaded 
simply by pressing the enter key again. When all seven filter slots have been 
Loaded, Che AUX indicator vilL go off automatically, disabling any further 
changes, and resetting the receiver to norpial Operation, If it is desired to 
terminate this function before all slots have been changed it is only necessary 
to depress ISB, 

B-3 . KEMQfTE QPERflTlOh 

B~i . See Table B-1 for a conplete list of retnote ecsBands and usage. The 
data is coded as ASCII characters, and transmitted as a string terminated with a 
carriage return. A typical String would look like the following c 

F2 , 3 5DJ II , 2HA B-2 . 3A3 7 (CR) 

B-1 
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The Cairiage Return lCS.|i is the trl,g^*r receiver to aet up the data froa 

all conmandc received eii^ce the last cacciage return. U.1 nonltar data streams 
are terminated with A carriage tetarn+ 

Table 6-1. Coramand Afid HcnitOf Data And FerAAt 
A. Receiver T^uaber 

The AJCII followed Ijy two optional numeric cheracter^ 
receiveta to respond to this and all Subset^ent cciofflandst 

another "S" cotimiand. 

The ‘^S^'characteE followed by no numbers is A system vide unlisten command, 
Multiple receivers may be addressed with qne commend sequence by aeparating the 
receiver nijnbcrs with cemaE. Multiple addressing may not be ufed to set 

control lodes or to specif a taDter, 

B+ Preq-ueney ^P3.41S926) 

The main tune Frequency is entered in ih up to eiqht digits with 

optional decimal points Leading and trailing Zeros Riay be fenoved from the 

cocmAnd, The frequency given it the true carrlar frequency except for the 

sideband detection modes t when the frequency it that Of the virtual earlier. 



Hhall select the 
until changed by 



C. Detector '[D3> 

The detection mode of receiver is set with this conBsand. The incdAl comma Jld£ 

are: 

1 - Amplitude Hodulaticn 

2 - Frequency Modulation 

3 - Centinuous Have, Variable OffSat 

4 - Continuous Have, Center Tuned 

5 - Independent Sideband {I-LSS PuSC Meter Level Hetnrned|i 
$ - Lower Sideband 

? - Dpper Sideband 

S - Independent Sideband (T-DSB ACC Hater Level Returned] See Paragraph L. 
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Tftbl* H-l, CCdWaAd •ftd HonitOF Cut* arwl Tflraat ■(Ccnt») 

Th* dtttction node contains foutr non-nctdal ovecride commanda idiiotl, may ba 
uaad for Pkni-nta-njuice and test purpeoea. These carnnanda are from 

the model cORnanda by the placed between the letter and the command nunbafi 
(DaiN 

«1 - Envelope Detector 

-1 - ConticwcHJa Wave l>«teotoF , 

«3 - Frequency Modulation T>eteCtcr ' ' 

-4 - rsB- 

Hhtn an override cormnand is ^iven here it inuftt also be used to aelect the IF 
filter. 

'■J- 

13. IF Bandwidth fl«1 

The IF Bandwidth is specified in kiloherx.. The recelTer selects the 
bandwidth closest to the one regvested. ^e monitor data Showa the actual 
bandwidth picked. 

In Override node the cconand beCCSMf I*3-f Where the numbet is the filter 
slot number free one t* aeven. When in 15B override moder the 1- command iwaat 
be used to seleoC the USB filter. 

E. AGC Mode (H23 

The ACC mode and rate are specified as follows: _ ■ 

1 - Short UCC tioe constant 
1 - Medium ASC time constant 
1 - Long A/CC time constant 
A - Manual XF attenuation 

5 ^ Short tiiBe constant Variable Threshold mode 

6 - .Me-dtura ciflie constant Variable threshold mode 

7 - Long time oonttant Vaciahle threshold mods 

F. BFD Frequency CB-l.Sl) 

The arc offset froa center frequency t Specified in ItSi ia entered with this 
command. The data ia used tn the modal system in cw only- 
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Teblfr B-1 . CoBUTul and Konitor Data and Pormat (Cent. } 

0- Attenuaticn {A30} 

TJ1« attenuatipn. nunber defines the aswunt of_ attenuation JjlfcCfrd in the 
signal path during the nanval attenuation *CC BOd«ir ft the ■inimua etteriuatlcn 
ducing the Variable threahold wd*s. The attenuation varies from zb £0 (no 
atteTiuation) to ISO’ (■ariPtini attenuation) vith no change bccwaefl, nuebars greater" 
than 3 dB+ - " ' 

B. Status (55} 

The status coflnnand Vhen sent tn the teceiver cOntfOlS its epetating status. 

In the monitor mode the status provides summary efior indication. 



1) CofiQiiand Status 

CooBtand Status may only be Bent to One receiver , since coRnanUS 5 and $ 
create monitor data *trea»B. The Status coooands arei 



1 

i 

s 

i 

5 

5 

7 

i 

9 



CononaTid 1 



Set the receiTef tO local control. 

Set the receiTer to remote control, 
execute the SITE self test routine. 

Terminate the BITE self tefit routine^ 

Report currently infitalled bandwidths* 

Beport BITE results. _ 

Rpree bandwidth setup. 

Enable reiAOte SGC dump. 

Inhibit rtiwte AGC dump. 

Sets the receiver to local control mode. This comniand is invalid in 
cverride TDode. 



Comraand 2 - Sets the receiver to the remote control. 



Command 3 - starts receiver Bite (Built in TSest) routine. 

This command K when exofrpted causes the receiver to Output a colon 
(ij until bite is finished it will Output a oclon taeponfie to any 
tam. command. 
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^Bble B''l. Oonand and Monltar Dtita. an>d FarmAt tCont+J 



CDimnaTul 4 - TeCallTkAt* Bite — cauaes the receiver to asaune its pee Bite status. 



CommAnd! S - Stport currant batvdvidthSi Thit ^OtnDsajid causes the receiver tc list 
tha instullad filter bandvidtha In slot number order followed by a 
cartlSfe feturn. 

. ^PLl), <FIi3>, (FI,4K tFLSJ. iPL6) . (IT.7) - {CR) 

A typical output Bight be h,, cr, *4j 2Ht CCR) 

Which reports th* follovtcipg ; 

Slot Filter >todif ication 



1 

2 

S 

4 

5 
« 
7 



L^#et Sideband Filter 
Nothing 

1.1 kMZ SyiBDetcic Filter 
Dpper Sideband Filter 
40D Be filter 
20 tar filter 
Nothing 



Ccimand S - Report results of last bite. Hate that this is not cleared after 
havirtg been, taad, nor does It c^u^e another Bite cycle. To get a 
new Bite cycle with report, start with S3, then go to SG. 



GOQD respenae * ok kx (cb) 

Bad response - 4, 17, 33 End XX (CB|i 

Ccectand 7 - Force Receiver Bandwidth setup. 

This coitmand: Is used tc force a particular filter cotuplement in th« 
CM receiver. miOwAble codes are L for Lower Sideband r U for Upper 
Sidebandf N for None^ atvd bandwidths up tO 20 hB£ In KBS ulth a 
resolution of 10 D at, synBeteie bandwidths In ksi ate terminated 
with a comma. 



The String tnay contain all ^even filters or it may end early with a 
tCFO . Slots not entered will not be altered by the S7 COftmunnd. 
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Ta:&X« B-l» Ccuptand arvd KanltOC 'Data, and Foraat fCDnt, } 

Th« command: 

Slot F^i Iter _Modi C teation 

Lcvar Sidaband Filtar 
bppvc SldelHnd 
1^7 kSt SyHBatfiC 
4Q0 Sz SymoHtric 

3.2 kSf Symmetric 
bnchaiiged (cooi prttftou* satting 

coe»nd S Ena&l« aik: Dump 

This ccflnand ctue«3 all nubseque-nc ooniund* containing recaivac data 
to cause an auccmatic ASC dUV^i 

Command $ - Inhibit ACC 

This cranmand cavae? the A>GC command dumip to ba disabLad. Tbis vould 
b4 uaad wtian frea tuning the receiver by renote contfcli 

2) ttenltor Status 

The .following summary status is appended to all other monitor 
. data streona; 

L - Receiver operating in remote control 
7 ~ Syntbeslrer out of Look 
i - Receiver in Overt Ida remote control sode 
6 - La^t conmand sequence had charaoter transmission error 
LC - Last coiranand sequence had data error 
- Loct data error in last sequence 

The Indicators above are added together to from the sujunary 
StatuB. Far instance 17 indicates remote operatloTi with a data 
error in the Last cCn^nd Stream, 



1 

2 

3 

4 

5 

7 
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Table B-1. Conmiand and Hoinitar Da ta and Fonnat tenant.) 

1 - Moni tor Cenand G ( G) 

This coimMnd is the (jveraXl wnltM CTumacwl* All data relevant to tht 
Current status is returned cn receipt ot the tri'q^eEf 

J* Monitor CO«*and T fT?l} 

this is the selective monitor cotHsandi It alLcws the controller to epeclfy 
the data to be returned in the Bonltor data itrean generated fcllovirtig the 
-cacria^e return trigger. 

i 

The monitor commands Hill be ignored unless Sent to Qknl/ one leceiver^i 

The selective monitor command must immediately precede the carriage return 
to avoid conCuslon with the data coamands vhich use the same letter control 
characters.. 

K.. Override Mode Notes. 

The override mode ?lves the reVOte controller functional lev«l control of 
the receiver^ That Isn the first local oscillator ia alvay* tuned to hSz 

above the entered frequency. The IF Slot Is alvaya enabled regardless of the 
type of filter Installed^ It ia up to the controller to decide uhat the filter 
should be used for, the type of detection mode to employ, and the BPO offset to 
receive a signal. Foe instance r in sideband dete'ctlofi Hith a eymnetEicel 
filter H the first local oscillator and bto iwet be properly offset to correctly 
demodulate the signal. The controller also as aumes the respOnSlbli cy for 
ensuring that the filtet ia installed in the selected alotj since an empty slot 
vill cause a dead receiver. 



The override mode blanks the display. In addition, override si'fhals caiihOt 
be handed off to the operator, since the nachine haS itC vay Of deciding the 
difference between a sideband signal with virtual carrier offset or a GN signal 
with a copy BFQ offset. Consequently status coBsand SI is invalid in override 
mode. 
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B-1. Cocmuind and Monitor Dmtjl and Fomat |Cont«} 

The werride node is iiWOKOfl «tl*h both detector and bandwidth are 
sent in the »a« cobj»eUI with the ■ sign. Sending elthei: without the equals 
a tare Q the - date, but thft receiver in the nodal conmnd nodei 

L. ‘ MK Level Ketucn (S30) . 

‘ This nunber is appended to ell Status retuEnfi and is In the len^e b; 

(Hiniecm Signal} to 150 (Ms^iAiUl Siqnalk . It is sent to the remote eonCrolleE 
regardless of the node Setting r i^^Si p whether ih JWT, SBQKT or any 

corabinetion of the se>e. 
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Table B-2. Bite Err^it 



iQUtOR NUMBER 


DESCRIPTION 


1 


FiraE Local OBCllXaCoi: syntheslEer net locked aftet loo > 

ullliaocond delay I tom SOO kBx iteg) change. 


3 


Second l^cal Olclllalsoir (refecenGeJ Bynthoatier not locked. 


3 


Virnt Local Osctllatcr ayntbeaixer does not bteah lock to 


■ 


entei: fa«t aadip'lLn? atode an 500 HEi step change. 




Third Local Oscillator ^ntheoizer net locked after IQD 
pilllsacond delay froo SPO^Er itep change.. 




■ s 


First and Third Local OBcillater fyntbttiieri not locked 
after 100 nilllsecond delay froa 500 kaz and 500 Qe step i 
Chang e, respectively. 


6 


Filter alot one contains a symmetrical filter, b«fc there are 
SSB filters also in the systen. 


7 


Filter slot ona contains an upper sideband filter. I5S 

operatian, if in.Btalled, will be ir^ired. 


B 


Ho DSB filter has been found in Che Byoten., and filter Slot 
one does not contain a 3y»Mtrteal filter. 


$ 


Not used. 


10 


Hot used. 


11 


K 

No LSB filter hat been fc^iind in the systes and filter slot ' 
one does not contain a SynHtrical filter. 


i: 


Ho symmetrical filters hav* been found in the SystHS. 


u 


Filter slot one does not contain a lower sideband filter, but 
15B is installed. 


u 


Randm access inemory teat Patlare: Data written to memory 

different from data read hack. 


15 


Cither no filters are installed in the System, ar the 
synthesizer signal strength is out of range prescribed for 
BITE. 


16 


Filter slot One contains no filter. 


17 


Two or more filters have been found in the System. 
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Tablt B-2. Bii:4 execut T«bhl« {Cont. ) 



QtKOR mJHBER 


DeSCRlI^QfS 








TVO pnore TTSB filcars hiv« been found In th» oyattPii 




19 


AlthoM^b A lower wideband, filter baa been found 


in the 




tyateiBr it i* not installed Ln CiltBE slot 


One. 


ISl 




opera tlbnp If inttalledp will be in^iredi. 


■ 




iC 


Not uded. 




' ' 1- 1 


21 


filter in £11 ter slot one it skewed froa the 
frequency- 


IF 


center 


22 


Filter In filter slot two la StAvod frca tbe 
frequency. 


IP 


center 


S3 


Filter in filter alot three is skewed ErOtii the 
frequency^ 


If 


center 


2i 


Filter in filter slot four is skewed froo. the 
frequency. 


IF 


center 




Filter in filter slot five is skewed fron. the 
frequency. 


IF 


center 


2S 


Filter in filter slat si^ is skewed frm the 
frequency. 


IF 


Center 


27 


Filter in filter slot seven is skewed from the 
frequency. 

Hot used. 


IP 


center 


29 

SO 


Tkit used 
Hot used 


■ 




u 


BITS frequency sweep Underflc3wed, while attempt in? 
bandwidth oC filter installed in filter slot one. 


to 


■ehBuce 


J2 


BITE frequency sweep tmderf lowed while attsiBptinq 
bandwidth of filter initalled ir> filter alot two. 


to 


IKaSure 


S3 


BITE frequency sweep under flowed while Atteniptlng 
bandwidth of filter installed in filter slot three. 


to 


measure 




BiTi; frequency sweep underf lowed while attempting 
bandwidth of filter inf tailed in filter slot four. 


to 


measure 
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Table B-3 . &ite EiKti Table [CbntO 



Error HUMbEr 


DESCRtPTlOW 


35 


BITE £f«qu«ncy vhl.l« tttehtptlfL 9 tet 




bandwidth of Eiltec loatalled lb (liter slot (Ive* 

h 


36 


BTtE frequency eweep under Elqued while attempting tO seeeure 




bandwidth of (liter installed In filter <lot six. 


3-T . 


BITE frequency aweep under Eloiii*d while attetupting t* Measure 




bebdwidth oE filter installed in filter slot seven i 



bUnfi 
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*+a-T 



JK 



i i mi*» 









4 pi 



JBL 

IPV^I 

4vE 



-■»¥ 



nli*t 



\ 
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.l«W«I Ffl* iUJCh^ tmmfinOH JLT »t?» 
k_> AiMun nm ««miuw ^tttwVtHii hut nt ii hhi 
L« KMUir wtrtNUAi»£w 4 a-.M» m 

^ JBiiHT roil UUHUi JTTCHUATHai tT U.M] tM 









I<M 








f* ^ 






1 1! 


n h- 






I 



I 

I 

I 



nr MtiFicB 

irvuiEDi IV tiwiM cr td eh 

FITTED mr LIHIlin ET TD El AHA E» TD EID 



wnJIH 4li4*ii^l iDflD 

I HCUIT1« ULlEI IHE H CMIK LHIiTP 
H- mmh «■ \fleit,aoa 

t CEHLiCDA WlLlMII DK 0* EFTETEII' 
ME m iKin « 

m 

A nDUtTlkCE WvnC'l IJIE OH SHEiTLIT 
'EM. M 4 ■UdDMlHIlflAtU IRJD eM 
JAC h UHVIKIIIiLil 



SCHEMATIC 
RF AMP/UPF MODULE 
OWO-MOr D 0 SO 75 



/ 

figure B-3. Rf/LPF Module A1 SiheiiMt 
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BAMA 



This manual is provided free of charge from the "Boatanchor 
Manual Archive" as a service to the Boatanchor community. 

It was uploaded by someone who wanted to help you repair and 

maintain your equipment. 

If you paid anyone other than BAMA for this manual, you paid 
someone who is making a profit from the free labor of others, 

without asking their permission 

You may pass on copies of this manual to anyone who needs it. 

But do it without charge. 

Thousands of files are available without charge from BAMA. 

Visit us at: http://bama.sbc.edu 



Real radio's have tubes! 
Keep them glowing !! 



File credits: 

Wim Penders PA0PGA 




This manual is reworked and converted 
from a BAMA loose pages file to a easy 
to print manual in PDF format by: 
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